Wa FEONDON: | PUBLISHIN OFFICE, 23 22, Ps PATERNOSTER ROW, z. per annum, 


ET: 


À L | 


d 


a=; 


FEBRUARY 21, 1890, 
| 


| 


27, Warren Street. 
Madame Vauve J. Borvaav, Librairie Etrangère, 22, Rue do Is Banque, | 


A. & Co. ,5, Unter den 


CENTRAL STATIONS 


FITTHD COMPFLETH  . | 
FOR INCANDESCENT OR ARC LIGHTING 


ON EITHER THE ALTERNATING OR DIRECT CURRENT évsTen 


KAPP ALTERNATING AND DIRECT CURRENT 


Mos, 


BROCKIH-PHLI, FATENT ARC LAMP, 
‘Transformers, Suritohboards, &c., &e., | | 


D node OF VULCANISED RUBBER CABLES AND BROOKSS PATENT (UNDER- | 
| GROUND MAINS WITH LIQUID INSULATION, | 


Patentees of the Fluid Insulator for Overhead Mises. 


DONTRACTORS FOR COMPLETE CENTRAL STATIONS 


The Metropolitan Supply Limited. 


The eee, Electric Light Company, Limited, 
and 
The Hong-Kong Electric Company, Limited, including 


Street Aro Lighting and Pumping by 


JOHNSON PHILLIPS, 


ENGINEERS AND ELECTRICIANS, 


| 14, UNION COURT, OLD BROAD STREET, LONDON, EC 


Works Wrarr: CHARLTON, 


A.B.C, Code, Edition. 
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KENT. 


Bo, 1010 Telegrams: “JUNO,” LONDON. 
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| | SALFORD, MANCHESTER 


| MANUPACTURERS 
+ (By “stent Processes) 
oF 


Stik and Cotton Covered 
| Wire and Tape of all 


| 
Every one should see these Cars, Certain to supplant horse and every other 
4 


‘SILVER MEDAL, INTERNATIONAL | “ELROTRIC EXHIBITION, 1889" 
_ International Inventions Exhibition, 1885, GOLD MEDAL tor Machinery, SILVER MEDAL for Cables and 


Sizes for Electrical pur- à | 


Electric Light Lends, 


Wire fr’ the verlous 

Systems, à - = Cables for the 
Contractors to H.M. Postmaster-General the Indian Government, the principal Railway, Telephone. and Electric 


MANUFACTURERS, BY PATENT PROCESSES, OF GLOVER'S PATENT COVERED IRON WIRE.FOR AERIAL LINES. 
.' Blover’s Patent Covered High-Conductivity Copper Wire for Aérial Liries. 


Patent Covered Gutta-Percha Wire for Leading-in, Tunnel, and -Underéromé 


INSULATED ANTI-INDUCTION TELEPHONE CABLE UP ONE H | 


“Glectrical Wire and Cable Makers: 


TELEGRAM ADDRESSES: 


Street Iron Works. 
WORKS Salford’ Electric Wire Works. SALFORD. 
Springfield Lane Cable Works. | 


LONDON: 10, HATTON GARDEN, 


GORHAM 


OWNERS OF 


et “ABSOLUTE IMMUNITY FROM DANGER ON HIGH TENSION 


_ DISTRIBUTION CIRCUITS. 


‘ELECTRIC 50,000 MILES ALREADY ROW 


‘The Greatést Number of Miles ever run {n this ace SE 


DAILY AVERAGE. 
300 


Riinning én the Barking Ra, E. | 


Full Particulars from the SECRETARY, 
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36, SOUTHWARK STREET, 


LONDON. 
Works:—EWER STREET, 


Lez 


ONLY OIL used last three years by the largest 
Electric Installations in London, 
Samples sent on application, 


SUCCESS GUARANTEED. TRIAL SOLICITED. 


Price 2s. 9d. per Gallon. 


Our Oil is now recommended by the principal 
Electricians, and is also suitable for 


SHAFTING, ENGINES, 
AND GENERAL PURPOSES. sw ‘High-Speed Engines. 


FREDERICK SMITE CO. 
CALEDONIA WORKS, HALIFAX. 
Contractors to Der Majesin's Government & Railway Companies 


BEST REFINED THLEPHONE WIRE. 


PATENT GALVANISED TELEGRAPH WIRE. 


100 Ib. COILS, HIGH CONDUCTIVITY. 


SPECIALITY:—TELEGRAPH WIRE, TO ALL SPECIFICATIONS. 


COPPER WIRE, hard drawn, high cone ae lengths. COPPER WIRE and TAPE for 
Lightning Conductors, &c. COPPE R WIRE, all sizes for covering. STRAND WIRE all - 
GALVANISED HARD STEEL STRAND for Mechanical Telephones. 


F. WIGGINS & SONS, LONDON, 
Manufacturers of Mica TS, and: ALL M C A. 
NEW AND CHEAP PATENT LAW. 
| @ PATENT ofFice. | Wm. M. FOXCROFT 
i | ARD (Successor to the late W. Fonoroft, also F. Lucas), 
1H. G NER, Telegraph and Telephone Case Manufacturer, 


CONTRACTORS TO HER MAJESTY’S GO 
166, FLEET STREET, 


a | TON D O W- 86, PEROIVAL STREET AND 9,°SMITH STREET, - 
| Bes Co, | CLERKENWELL, LONDON,  E.C, 
ES i” LM "| Thirty-five Years’ special practice with | Lock and Block, Single Needle, Bell, Sounder, Perforator, 
(EN Photometer, Telephone Cases, Battery Boxes, &e., Se. 
B16 16s. oer 
THE ACCESSORIES CO, 
66, Vicrorra STREET, LONDON, $.W. Works : BIRMINGHAM. 
ATKINS PATENT “UNIVERSAL” SHADE AND GLOBE CARRIER. 


PLAIN BRACKETS, TABLE STANDARDS, 
SWITCHES, CEILING ROSES, &c. 
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RUSTON, PROCTOR 


LINCOLN | & LONDON 


Wir, 
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FOR EVERYCLASS 


OF INSTALLATION 


THE - UTMOST 
RECONOMY IN FUEL€ 
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= 


MANUFACTURERS OF 


CORNISH & LANCASHIRE BOILERS, WITH WELDED AND FLANGED FLUES 
LOCOMOTIVE, CYLINDRICAL & VERTICAL TUBULAR BOILERS 


FOR HIGH WORKING PRESSURES. 
SPECIAL DESIGNS FOR RESTRICTED GROUND SPACE. 
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womens, THE FOREIGN & COLONIAL 


POWER STORAGE Lro. 


8 
4 GREAT WINCH ESTER STREEL, LONDON. 


ACCUMULATORS 


(Manufactured under the Patents of FAURE, SELLON, VOLCKMAR, SWAN, and Others), 
Supplied Direct in ITALY, PORTUGAL, HOLLAND, SWITZERLAND, CAPE OF GOOD HOPE, INDIA, &c., and through Licensees in many other Countries. 


# 


The Company is prepared to undertake Concessions OUTSIDE the UNITED KINGDOM for 


‘ Upon the E.P.8. and KING’S System of Distribution for the Public Supply of Electricity from STORAGE BATTERIES, 
or by other Direct-Current or Alternating Systems. 


ALSO CONCESSIONS FOR 
ELECTRIC TRACTION ON TRAMWAYS. 


CONTRACTS UNDERTAKEN FOR THE SUPPLY OF ELECTRICAL APPARATUS ABROAD. 


THE ELECTRIC LIGHTING of TOWNS 


THE SYSTEMS CAN BE SEEN IN SUCCESSFUL OPERATION IN LONDON. 


LIMITED, | 
eS INFRINGE N 


x 
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THE WHOLE OF THE 
FIVE COURTS. 
OF THE RECENT 


OF | | 
NEWCASTLE 


~ 


| AUS Ÿ 


SOLE MAKERS 


Were Lighted with 


NN 
PRICES AND PARTI T4 Ta | : | 
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NV RECEIVING 


| | F SILVER MEDAL. 
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“SUNBEAM, GATESHEAD.” 200 | 
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1,500 CP. awarp. 
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BLAK 


AND CO. 


DYNAMOS 
For Incandescent or Are 
Light, 


Electro-P lating, ! 
Transmission Of Power, 
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| WORK S: “ABBE Y MILLS CHEMICAL WORKS. STRATFORD. E 
-PENTREPOTH CHEMICAL WORKS. MORR/STON.nexs SWANSEA. 
OFFICES: 1. FENCHURCH AVENUE, LONDON. c.c. 


== — 


THOMAS BARRACLOUGH & CO. Ltd. 


Makers of all the most Improved Machinery for Electric Wire ana 


Strand Covering, Lapping, Taping, Braiding, &e., 
ALSO FOR 


STRANDING AND MAKING ESE. OF EVERY SIZE AND DESCRIPTION. 
Globe Works, Rochdale Road, Manchester. 1960 


né 


ARTHUR B. GILL & Co., 
Glectric Light and General Gnginerrs, 
4, BOMBAY STREET, BERMONDSEY, LONDON, SE. 


Sole Makers of GILL’S PATENT MAIN SWITCHES, which are 
everlasting. No sparking on the actual contact pieces. These switches improve 
with using. Makers of the “GILL” DYNAMO AND MOTOR, which are un- 
equalled for cheapness and efficiency. SUPPLIERS OF ALL ELECTRICAL 
REQUISITES. LIBERAL TRADE TERMS. 


Telegraphic Address: “TORQUE.” 2949 


CARBONS. 
H. & F. CHAMBERLAIN, 


Manufacturers of Pare Carbon Points, Tubes, Filters, 
Cells and Battery Plates of every description. 


WorREKS:- BARNSLEWV. 


Telegraphic Address:—“CARBON BARNSLBY.” 3598 


ELECTRIC Go. 


(iuaranteed free from Iutrincements, Reli- 
able and Cheapest on the Maket. Prices 
fre m 148, eacb,+ ubject to large l'rade discount. 

Our PATENT PENDULUM Indicators are 
Adjustable, Simple, exceedingly Cheap, and 
xive great satirfactiou. Stampings to any 
pattern atlow priceaforcash. Price Lists free, 
and special terms to Merchants and Shippeis. 


BAUGHAN & CO., 


Manufacturing Clectricians, 
CHARLBURY. 3322 


MANUFAGTURERS OF 


“special terms 
and far export. 


20 BU CK, LERSBUR 


STIFF & SONS, 


LAMBETH LONDON, . 


PLUMBAGO CRUCIBLES, ] 
Testimonials show 30 to 50 mellings each 


STONEWARE INSULATORS, 


LARGE STOCK OF ALL PATTERNS AND SIZES, 


SWITCH BLOCKS, FUSE BLOCKS, 


Vitrified Tubes for Electric Wires, Porous Cells, Battery Jars. 
Every kind of Electrical Stoneware. | 


AWARDS:-PARIS AND VIENNA ELECTRICAL EXHIBITIONS. sas 


H. THORPE, 


59, THEOBAT.S ROAD, 
NDON. 


Telephone Annunciatora, Switches, 
Indicators, Bellis, Reluys, 
Magneto Generators, &c. 


ENGINEERING DEPARTEES®. 
Builéer of any class of fine accurate 

anufacturer of improv 
‘Remington pattern). Wheel 
ing, Screw and Automatic 
Work a speciality. 


(Le ~ 


| 


ELECTRIC WIRES. 


{nsulated Wire and Cables 
of every description for 
Electrical Instruments, 
Dynamo Machines, Electric 
Bella, Telephones, Electric 
Lighting, &c., &c. 


UNITED ELECTRO Coll 


14a, Clerkenwell Green. London, E.C. 
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MITED. 
Manufacturers of Ancandescent Glectric Zanps 


7 _ Of all Voltages and Candle-Powers. | 
ALSO SUPERIOR ELECTRICAL FITTINGS AND INSTRUMENTS OF ALL KINDS. 
as Quotations given tor BEST WORK ONLY. | 
Factory: PONDER’S END, MIDDLESEX. 
Show Rooms: 50, PARLIAMENT ST., LONDON, S.W. 
For all information apply to 
THE SHORETARY, 100, VICTORIA ST., LONDON, S.W. 
Telegraphic Addresses: “Ediswan,” London “Ediswan,” Ponder’s End. Telephone No. 3146. | po 


FOR ELECTRIC LIGHT INSTALLATIONS, INDUSTRIAL, DOMESTIC AND STABLE MACHINERY : WATER RAISING &0., &o. 


‘ _ BAILEY’S PATENT | HAAG?S PATENT 
“ ” 
.“BAILEY-FRIEDRICH” SAFETY STEAM MOTORS. _ HOT-AIR ENGINE. HIGH-SPEED STEAM ENGINE. 
Inexplosible Steady-Running, and Portable, Consumes 2 quarts of water per H.P. per day only. For LE other 


HAAGS’ PATENT HAAG’S PATENT BAILEY'S PATENT BAILEY’S PATENT BAILEY’S PATENT 
WATER MOTOR. HIGH-PRESSURE WATER MOTOR.  ‘ THIRLMERE” WATER MOTOR.  HYDRAULIC ORGAN BLOWER WATER MOTOR PUMPING ENGINE. 
wey be driven by Town’s For use in Mines, and places Much used for Telephones, OR WATER ENGINE. For Lifting a portion of the water 
ressure or other available where high water pressures mos, and small installations of the Mostly used for driving the which drives the Engine to a 
water supply. are avuilable. Electric Light, Feeders of Pipe Orguns. higher elevation.: 


JUST PUBLISHED.—“ BAILEY’S MOTORS,” an Illustrated Catalogue of the various Motors manufactured by W-11.B.§ Co. Post Free, 1s. 


W. H. BAILEY & Co. Ltd. "28e" Manchester. 


HENLEYS TELEGRAPH WORKS 


| COMPANY, LIMITED. | 
Offices:—27, Martin’s Lane, Cannon Street, London E.C. 


TELEPHONE No. 1,784, WORKS :—-NORTH WOOLWICH, 
2 À 


Manufacturers of 
SUBMARINE CABLES, 
Patent Metallic Braiding, 
TELEPHONE CABLES. 


DYNAMO WIRE 
Silk Covered Wire, 


FLEXIBLE CORDS, 
AND 


ELECTRIC LIGHT CABLES. 


— | | | 
DISON & 
SA 
Ower, 
=, 
‘ Actuated by STEAM, WATER, HOT AIR, PETROLEUM &o. 
| \ | 
Jars. | 
| 
1045 | 
E | 
j 
Relays, 
sl ELEOTRIO LIGHT. TELEPHONE. | 
Vriters 
à 
Eohine 4 are Q 
160608 & | 
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which du not give such an appearance or finish as your ENAMEL.” 
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BEST WIRE 


PHOSPHOR BRONZE. 
CASTINGS, 


Phosphor Bronze 

for Springs, Ropes, Screws, 
Rods, Sheets, &e., Bearings, Bushes, 
and other wearing parts 
of Machinery 


Wire of Great Tensile Strength 
and High Conductivity for ‘Telephon 


BEWARE OF SPURIOUS IMITATIONS, FALSE REPRESENTATIONS. AND — OF OUR PATENT nan, 


ENAMEL, 


COPY OF LETTER JUST RECEIVED AT NEW cross. 
A LEADING AND WELL-KNOWN ELECTRICIAN WRITES: 


“Having used your ENAMEL considerably for various purposes, I find that it has GOOD INSULATING 
PROPERTIES FOR ELECTRICAL WORK, being much better than the usual Insulating Compounds in use, 


SOLD EVERYWHERE, in Tins; or Post Free, 7d , 4s. 6d., and 38. ; for BATHS, Qu. 1s. 9d., and 3s. 6d. from Works, LONDON, SE. 
| REJECT WORTHLESS IMITATIONS. 


WE GUARANTEE THE (6 HEDGEHOG” 
This Transformer to have 
À HIGHER EFFICIENCY TRANSFORMER. 


ANY or CIRCUIT TRANSFORMER IN THE MARKET | 
lo Heat. Perfect Insulation. PRICES include Terminals, Base, &c. | 


Fireproof Cases Extra. 


SWINB URNE & Co, 
0. 
an 50 | 813 0|| 400 | 16 | 
CONTINUOUS { URRENT WATT- 06) 

250 | 10| 24 0 0 

IRON TESTED FOR THE TRADE. | 


BROOM HALL WORKS, TEDDINGTON, ENGLAND. srzm TO 


| | EL. 
| 
| ? 
| | Patent © / O Patent Silicium 
| ve SE Bronze and Silicium Copper 
| PHOSPHOR BRONZE | 
and Telegraph Lines & othe 
\ & | 
SOLE PROPRIETORS 4 Electrical purposes, 
Of the British and Colonial Patents, O 
THE PHOSPHOR BRONZE C0, | 
87, Sumner Street, Southwark, London, S.E. 
| - 
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ADOPTED 
PRINCIPAL | 
Electric Lright 


LAMP HOLDERS & OTHER 
ACCESSORIES:=%- 


DO RIMUAIM 


FITTINGS. 


SWITCHES, CUT-OUTS, 


razenose Sf. 
AN CHESTER. 


INDEX TO ADVERTISEMENTS. 


The names of Advertisers, whose announcements are ordered for a series, are entered under an 
Index free of charge ; but if repeated under other headings, 6d, per week is charged for 


one Heading in this 
additional entry. 


alators. 

Foreign &' Colonial EPS. 
Rs Stiff & Sons (Boxes only) ae 
Are Co. … Sup. 9 
Johnaon & Phillips gee — 

J. & W. Roper es. 
Simplex... ove Sup. 6 


Stattor & Co. 
Asbestos.— Bell’s Asbestos Co. 16, 17 
Auetioneers and Valuers (Mechanical). 

Wheatley Kirk, Price & Goulty Sup. 9 
Batteries. 

India-rubber, GP. & Tel. Wks.Co. 20 

Johnson & Philli ove 


Telegraph Mfg. 2 
7 Jars. 
urne & Son ... 


Sons & Cu., … 
J. Stiff & Sons... 


Genl. Elec. Co., Ld. G. Binswanger.) Sup. 8 

Sheppard, Allarton & Madeley ... 
Belting.— Webb & Son on me 
Boilers.—Babcock & Wilcox Co.  … 


Sup. 15 


ks. 

Electrical Pocket Book ... da 
Cabinet Work.—Eclipse Works ... 12 

W. M. Foxcroft eee eee eee 3 


Bronse Co. eee eee 8 


Boor & Co. ese 
Dynemas. —Bolling & Lowe ... Sup. 10 
Gülcher Electric Light & P. Co. 13 


J. H. Holmes & Co. eee ae. 9 
M. lmmiech.. ide 

Johnson & Phillips ... ene ig 
Laurence, Paris & Scott ace —— 
J.& W. Roper 
F. H. Royce & Co. … ose ne 
Stanle & Davies eee eee eee 13 
J. G. Statter & Co. eee 10 

Ebonite. 


Harburg India Rubber Comb Cc. Sup. 


D. Moseley & Sons... ……. Sup. 6 
_ North British Rubber Co. … 13 
Electrical Fugineers and Contractors. 


Acme Electric Works ae  * 

- pleton, Burbey & Williamson Sup. 14 
Blakey, Emmott & Co., Ltd. ... 6 

Booth, Ellson & Co. Pit 13 

Callender’s Bitumen Tel. de, Co. . 11 


Charlesworth, Hall & Co. . Sup. 15 
Crompton & Uo. … Sup. 16 
Drake & Gorham... 
Electric Traction Co. dés 

ott Bros. 
W. T. Goolden & Co. … Sup. 11 


Indis-rubber & Telegraph Works Co.20 
Johnson & Phillipe 1 


Laing, Wharton & Down... Sup. 4 | 
Laurence, Paris & Scott ... 
Manville & Madgen eee eee 
Paterson & Cooper ee ese 19 
Rashleigh Phipps & Dawson ... 10 
& Co. 5 
oole ite PA ios up. 13 
Reid Bros 11 
Ernest Sentt & Co. sie: 
Sharp & Kent ei 
Stephens, Smith & Co... 
Swinburne & Co. ... 


Electrical Engineers, &c.—Cont. 
Telegraph Mfg. Co. coe Sup. 2 
Western Electric Company Sup. 16 
Westinghouse Electric Co. Sup. 16 
Woodhouse & Rawson United oe Al 

Electric Light. 

Anglo-American Brush 10& 3 
Bernstein Electric Lam 12 
Edmundsons, Limited (Swan) 
India-Rubber.@. P.& Tel, Wks.Co. Sup.t 
1 


Johnson & Phillips .. ove 
Laurence, Paris & Scott . we 25 
Maxim-Weston Electric Co. 


Thomson-Houston ... … Sup. 4 


Electric Light Carbons. 


Anglo-American Rruah Corp. 10 & Sup.3 
H. & F. Chamberlain 6 
Genl. Elec. Co., Ld. (G. Binswanger.) Sup. : 
Johnson & Phillips cee. 

Lacombe & Co. Sup. } 
Woodhouse & Rawson United ... 11 

Electric Light Fittings. 

Appleton, Burbey & Williamson Sup. 14 
Dorman & Smith ... 


Electrical Accessories Co... 
Faraday & Son .. | 
Genl, Elec. Co., Ld. (G. Binswanger.) Sup. 8 
Lea, Sons & Co. se Sup. 6 
B. Verit & Sons eee eee _ eee 12 
Walsall Electrical Co. ... Sup. 12 
Enamel. | 
As Co. ee eee 
Engines for Electric Light. 
H. Bailey & ese oes 
Davey, Paxman & Co. … 10 


Priestman’s Oil Engi 3 

Ransomes, Sims & Jefferies 
Robey & Co.. 
Ruston, Proctor & Co. 
Stockport Gas Engine eee Sup. 7 


Willans & Robinson 


Fibre,—David Moseley & Sons Sup. 6. 


Fire Insurance. 
Phoenix Fire Office jus 
Fuel Economisers. 
E. Green & Son 
Glass Manufacturers. 
Genl. Elec. Co., Ld. (G. Binswanger.) Sup. 8 


Incandescence Lamps 
Edison & Swan Unitod E. L. Co. 7 
Sunbeam Lamp Co. 
Woodhouse & WB0OD United : 
india-Rubber. 


India Rubber, G.2.&Tel.Wks.Co. 20 
D. Moseley & Sons eee Su up. 6 


Insulators, &c. 
Bourne & Son ote 
Price, Sons & Co. ... eee Sup. 15 


& Mfg. Co.” eee 8. ee 6 
e egr ap up. 2 
Lubricants. 


J. French & Co. ... bins sae 
W. H. Willcox & Co. eee 
Magnet Steel.—G. P. Wall . 


Manufacturing Electricians. 


Dorman & Smith ... 


Elliott Bros. Sup. 5 
Fowler, Lancaster & Co. Sup. 10 & 15 
de 7. Gent & Co. dee eee 

A. B. Gill & Co. eee eee eee 6 
King, Mendham & Co. ... ine 
Laurence, Paris & Scott ... : 
Nalder Bros. Sup. 7 


PAGE 

Manufacturing 

Tolograph M 
Pp eee up. 2 
Walaall Electrical Company Bup. 12 
Woodhouse & Rawson United ... 11 
Mica.—F. Wiggins & Sons … 
Mutors,—Cuttriss & Co. 12 
Gülcher Electric Light & P. Co. 18 

M. Immisch 


Stephens, Smith & Co. ... 


Patent Agents. 

H. Gardner ... son 
Platina.—Derby & Co. 10 
Poles (Wood andiron). . 3 

Johnson & Phillips eee eee 1 

Smith eee see eee 9 

Gent Ei Elec. Co., Ld. (G. Binswanger.) Sup. 8 

Taylor, Tunnicliff & Co. … ove 

W. Wood & Co. … eee 
Porous Cells.—J. Stiff & Sons wai 6 


Le Richards & Co. . eee. eee ose 

Unbreakable Pulley Co. eee eee : 
Railway Signals. 

Saxby & Farmer ... eee ee 10 


en. 
School of Telegraphy ... 


Appleton, Burbey & Williamson Sup. M 
Faraday 


Genl. Tice. Co. Ld. (a. Binswanger.) Sup. 
Walsall Electrical Co... Sup. 12 
Woodhouse & Rawson United ... 11 


Te ph Engineers. 


elegrap Sup. 2 
Telephones. 
Baughan & Co. jo 5 
Consol. Tel. Const. & M. Co. Sup. 6 
Stanhope Co. eee eee eee 6 


Tools. 


Selig, Sonnenthal & Co. ..: Sup. 10 
Turbines.—F. Nell eee ove eee 
Varnish.— A. Seott eee eee 16 


Vulcanite (see Ebonite). 


Wire (cover). 


Fowler-Waring Cables Co. … 14 
W. T. Glover « Cv. 2 
W. T. Henley’s Telex. Works lo 
London Electric Wire Co. Sup. 


Midlaud Electric Wire Co. 

Phillips Bros. 39 

W. Rickard ... one ose Fa 

Telegraph Mfg. Co. io Sup, 8 

United Electric Wire 

Woodhouse & Rawson United 
Wire (uncovered). 

Davis & Timmins ... 

Ramsden, Camm & Co. ... 

F. Smith & Can oe eee eee 3 
ve Covering Machi Inery. 

T. Barraclough & la 


Wood Casings.—S. Elliott ... 3 
Genl. Elec. Co., Ld. (G. Binswanger.) sup. 8 
J. F.& G. Harris 
Vigers Bras. 


Woodhouse & Rawson United : 11 
Wood and Ivory Turning. | 
D. H. Bonnella | 9 


MiscRLUANROUS ADVERTISEMENTS relating to Situations, Articles for Sale and Wanted, fc., do., appear on Sup. 9 ( middie of paper.) 
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ELECTRIC LIGHT FITTINGS. 


INTERLOCKING THE LOCK AN YD BLOCK. 


Board ot Trade have + the necessity of the “Lock” and “Block” systems connection between 

ments and Locking LAVE, effect This great gether with Supplemen Automatic Train Listen. 
Particulars, and Estimates, apply 


SAXBY - FARMER, Railway Signal Contractors Canterbury Road, KILBURN, LONDON, Kw. 


Manufacturers of Railway Signals, Cabins, Interlocking Levers, Block Instruments, and Signal Werk ef ond Mechanic, 


DAVEY, PAXMAN & Co., Engineers, COLCHESTER, 


Devote special attention to 
STEAM ENGINES AND BOILERS REQUIRED FOR ELECTRIC LIGHT fame: 


EI SE Address :— 
— oF CE FE Horizontal High Pressure 
acs soe Engine. 12 to 100 H.P: nom. 
10 nom. PARIS EXHIBITION, 1889, 
SOM Paten 1Semi-fxed Compound Engine 4 » 1889, 
>. P.&Co.’s cs are the and Boiler. to 70 )LP, nom. D. P. & Co. have been 
ea most ble BASES Catalogues wo Gold Medals and One Siver Medal 
reliable | in the market, À for their Steam Engines and Bollers. 
DAYEY, PAXMAN & CO. Engineers, COLCHESTER, 
3 Lonpon Orricx: 189, QUEEN VICTORIA STREET, E.C. 2088 


CAPITAL £'750,000. 


This Company has been formed to take over and carry on in all their branches the well-established Works and 
Factories, and the extensive organisations of 


THE ANGLO-AMERICAN BRUSH ELECTRIC LIGHT CORPORATION, LIMITED, 


AND THE 


FALCON ENGINE AND CAR WORKS, Ltd., LOUGHBOROUGH, LEICESTERSHIRE. 


This Company is prepared to receive and execute orders from any part of the world for COMPLETE APPARATUS 
. for Central ELECTRIC LIGHT and POWER Installations, for the TRANSMISSION of POWER, for ELECTRIC 


TRACTION, including TRAMWAY CARS, and, generally, for all MACHINERY and APPLIANCES required 
in the various industrial applications of electricity. 3236 


Full Price Lists and Estimates on application to the SECRETARY, 112, Belvedere Road, LAMBETH, LONDON, S.E. 


Telephone No. 3975. Telegrams: “DETECTOR, LONDON.” 


RASHLEIGH PHIPPS DAWSON, 


_ SHOW Rooms: 58, BERNERS STREET, LONDON, S.W. 


The Best Show of Fittings in London. 


ELECTRIC LIGHT ENGINEERS AND CONTRACTORS. 


Complete Installations or Wiring only carried out promptly. All Work — 


Trade supplied. 
WORES: WHLLS MEWS, 


| 
| | 
| 4 
| 
HOTE.-Faraday & Son’s experience, in the manufacture of Fittings for , | 
Incandescent Lighting, dates from the Paris Electrical Exhibition of w 3, BERNERS STREET, a ! 
| 1881, when they made the whole of the Electrollers in the Swan Exhibit. orks: 9 & 10, NEWMAN MEWS, 
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(ARTHUR C. COCKBURN, M.I.E.E., Manager.). 
Supply Department and Head Office: PRINCES ST., HANOVER squans, x. 
Factory: FERDINAND STREET, CHALK FARM ROAD, N.W. 


( THE ACME ELECTRIC WORKS, 


SOLR AGENTS FOR . 


ROYCE’S DYNAMO 


FOR LONDON AND 54 MILES ROUND. 
MAKERS OF MAIN SWITCHBOARDS. 


Sole Manufacturers of Rooper’s Patent Lampholder for High 
Candle-Power Lamps. | 


7 MAKERS OF AYRTON & PERRY'S SPRING AMMETERS AND YOLTMETERS. 


Cockburn’s Patent Switches and Cut-Outs and Electric Light and Telegraph 
Apparatus of all kinds. 2987 


PRICE LSTS ON APPLISATION. 


COMPANY, 


LIMITED. 


Offices : CANNON STREET, LONDON, 


MANUFACTURERS OF 


DYNAMO MACHINES, 
INSULATED ELECTRIC LIGHT WIRES AND CABLES, 


Lamp Fittings, Switches and Testing Apparatus, Volt and Ampere Meters. 


CONTRACTORS FOR THE SUPPLY AND FITTING UP OF 


ELECTRIC LIGHT APPARATUS | 


OF EVERY DESCRIPTION. 


"INSTALLATIONS FOR -CENTRAL STATIONS, SHIPS, HOUSES, OR FACT ORIES, 


ON APPLICATION. 


Works: SILVERTOWN, LONDON, E. 


THE 


WIRE 


ANCHOR WORKS, PLAYHOUSE YARD, GOLDEN LANE, LONDON E.C. 
Manufacturers of 


COVERED WIRES & CABLES 


OF ALL DESCRIPTIONS 


FOR ELECTRICAL INSTRUMENTS, ELECTRIC LIGHTING, 


BELL AND THLEPHONE WORK, &O.m 
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STHADINESS. ECONOMY. CHBAPNESS. 
LACOMBE & CO.—WORES. LEVALLOIS PERRET, NEAR PARIS. 


“London Agent.—H. W. EDLIN, 7; LITTLE QUEEN 8T., WESTMINSTER. : 
Telegraphic Address: “LACOMBE, LONDON.” 3400 | 


 PARTICULARS AND PRICES 


OF EVERY KIND OF 


Wire Price List Ready-Reckoner, 


FOR CONDUCTORS. 


OUR NEW "CABLE ? PRICE LIST, Copyright 1s, 
TELEGRAPH MFG. Co. En. NEAR | 


11, QUEEN VICTORIA ST, 


1 
| 


3127 


ARMINGTON- SIMS PATENT ENGINE, 


SPECIALLY ADAPTED FOR 


LIGHT INSTALLATIONS| 


‘AND FOR ANY WORK WHERE UNIFORMITY OF SPEED IS DESIRABLE. - 


> 


GOLD MEDALS 
EDINBURGH, 1886; LIVERPOOL, 1886. - 


 — 
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SOLE MAKERS: 


PRICES ON APPLICATION. 
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BRUSH 


ENGINEERING 


LIMITHD, 
Works :—LAMBETH, LONDON, LOUGHBOROUGH, VIENNA, 


‘MANUFACTURERS AND CONTRACTORS. 
MORDEY-VICTORIA 


ALTERNATE CURRENT SYSTEM 


FOR CENTRAL STATION INSTALLATIONS. 


Periodicity 
silently and 
100 ~V | 
perfectly 
per second parallel 


fy 
f 


4 \ 
‘ LÉ AL ° 


Mordey-Yictoria Alternator, ontpat EN as Motor 100 H.P. 


VICTORIA TRANSFORMERS: 


(MORDEY-WEBBER PATENTS). 


ALTERNATE CURRENT ARC LAMPS, IMPEDANCE COILS, 
SYNCHRONIZERS, SAFETY FUSES AND SWITCHES, 
And all Accessories for CENTRAL STATION Work. 


STEAM ENGINES AND BOILERS FOR ELECTRIC LIGHTING AND OTHER PURPOSES. 
SPECIAL TERMS TO THE TRADE. 


1e 112, Belvedere Road, Lambeth, 5. E. 
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LTERNATING CURRENT ELECTRIC LIGHTING APPARATUS. 


The Instalment of over 150 Central Station Plants has demonstrated the Alternating Transformer System to be Superior to all — 
others for distributing current from a Central Station over small or large areas for lighting and power purposes. 


ELECTRICAL STORES | THOMSON-HOUSTON 


SYSTEM OF 
“Okonite” Wire | ELECTRIC TRACTION. 


wis 


1,000 MEGOHMS PER MILE. 


53 LINES IN SUCCESSFUL OPERATION. 
25 NOW UNDER CONTRACT. 


W. 8. GRAFF BAKER, CE. 7 
Manager Railway Department. 


S2a, NEW BOND STREET, LONDON, W. 
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| ‘Hanies Works NEWCASTLE- ON- 


1390. 


ELLIOTT BROTHERS, 
101 & 102, ST. MARTIN’S LANE, LONDON, W.C. 


(ESTABLISHED 1600). 


RLRCTRICAL ENGINEERS AND MANUFACTURERS OF ALL KINDS OF 
RLECTRICAL TESTING AND TELEGRAPH INSTRUMENTS. 


SUBMARINE MINING APPARATUS, &. CONTRACTORS TO H.M. GOVERNMENT. 


THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW SUPPLEMENT. 


Sole Agents in England for Sir William Thomson's Standard Electric Instruments. 


gts Award Paris Exhibition 1889. Only “Grand Prix” to any English Electrical Exhibit. 


Telegraph Address: “OHM,” LONDON. Telephone No. 3852. sad 


Co, 


ELECTRICAL ENGINEERS, 


TURBO" 
NEWCASTLE. 


Manufacturers of | 


ELECTRICAL PLANT. 


Contractors for 


COMPLETE CENTRAL STATIONS. 


London Representative: A. L CAMPBELL SWINTON, 66, Victoria Street, Westminster, 


Telegrams: “DUNAMIS,” LONDON. Telephone No. 3156. + 
3614 


LEA, SONS & Co. 
9 
Ar TET etal | orkers and of Glectrio Aight Fittings 


IN IRON, 
GLASS, 
BRASS & COPPER. 2 


ELECTRICAL 
GLASSWARE 
oa OF ALL KINDS. 


ILLUSTRATED LISTS, SPECIAL DESIGNS AND ESTIMATES UPON APPLICATION. | 


PHENGWHRINE WORKS, SHREWSBURY. 


= 
i 
| 
| 
PR ANA 
ù (arate, a 60 à j 
| q 
k > 


THE TELEGRAPHIC JOURNAL AND ELECTRICAL | SUPPLEMENT, 


TELEPHONES 


FOR EXPORT TO ALL PARTS OF THE WORLD. 


THE CONSOLIDATED TELEPHONE CONSTRUCTION AND MAINTENANCE 
CO. LIMITED, 


No. 109, FARRINGDON ROAD, LONDON, E.C., 


|| Are the SOLE LICENSED MANUFAC- 

TURERS of TELEPHONES for Export and 
See for use in the United Kingdom, under 

LICENSE granted to the Company by the 
| coUPANY UNITED ay UNITED TELEPHONE CO. of London 
A (ill — (now the NATIONAL TELEPHONE CO.) 
NO TELEPHONES can be manufactured 
/ | by any person or Company (other than 
the CONSOLIDATED TELEPHONE CoO.) . 
ae | in the United Kingdom, and the said Com- 
pany offer a substantial reward for suffi- 
cient evidence as will enable proceedings 
to be taken against infringers ot these rights. 


CATALOGUES AND PRICE LISTS ARE TO BE HAD 
FREE ON APPLICATION. 


THE CONSOLIDATED TELE- J 
PHONE CO. is prepared to supply fi 
the celebrated SIMPLEX ARC LAMP, 
which burns with great brilliancy and 
steadiness in parallel circuits. 


Sizes from 5 Ampères Upwards. sp 4 


|| CONSTRUCTION 


SINGLE LAMP COMPLETE, WITH GLOBE (large and small size) Re 908 


DAVID MOSELEY SONS, 


Chapel Field Works, ARDWICK, MANCHESTER. 


| WAREEHOUSES : | 
2, 4 & 6, New Brown Street, MANCHESTER. 20, Rue des Marais, PARIS. 
14, Aldermanbury Avenue, LONDON. | 14, Place Sainte Gudule, BRUSSELS 
67, Miller Street, GLASGOW. 29, Kl Reichenstrasse, HAMBURG 


VULCANITE, EBONITE, & CELLUVERT FIBRE 


Rods, or Influence Machines for 
Currents. Cylinders and Plates. 


ELECTRICAL 
Purposes. 


VULCANITE & EBONITE 


Sheets, Tubes, Pumps, Valves, Balls, Taps, Elbows, Flanges, &c. 
EN DIEA- HRV BBD 


For 
Sheet, Washers, Valves, Cord, Tubing. Ball Valves, Buffers, Door Mats. Packing of all descriptions. EN pe BERING 
Delivery and Suction Hose. ME niet 
Purposes. 


CELLUVERT LB 
SOLE MANUFACTURERS OF THE “SIMPLEX” COTTON BELTING AND THE “ANCHOR” FIRE BRIGADE HOSE. . 


bi is Garments, Fishing and Sporting Articles. Surgical and Chemical Articles. Bicycle and Perambulatit 


Tyres, and all descriptions of India-Rubber Goods. 
PRICH LISTS ON APPLICATION. 
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NE, 3120. Telegraph Address: “SECOHM,” LONDON 


BROS, 


ALTERNATING CURRENT AMMETER, 


As supplied to most of the Leading Electrical Engineers, 


FOR USE ON SWITCHBOARDS, 


With large open Scäle, Diameter of Dial LES inches. 


Designed for use according to the Specification 
| of the 


LONDON ELECTRIC SUPPLY CORPORATION. Css 
TESTING INSTRUMENTS 


(ll 


| 
ii} 
ih iit! | 


N ALDER BROS. Co., 
132, HORSEFERRY ROAD, WESTMINSTER. - 


GAS ENGINE. Type of Engine 24 HP. Nominal. 


SES :—20 HP. to 400 H.P. TUBE FIRING. 


Manchester.—5, Todd Street. 
Glasgow.—134, Buchanan Street. 
Dublin.—62, Middle Abbey Street. 
Liverpool.—28, North John Street. 


THE SIMPLEST GAS ENGINE MADE. ' 


SPECIALLY ADAPTED FOR ELECTRIC LIGHTING. | 


London Office.-S80, QUEEN YICTORIA ST. E.C. 


DREW & Coy, Ltd, REDDISH, STOCKPORT. 
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Works! Chapel Street, SALFORD, MANCHESTER ; 


Bentham Road, HOMERTON, LONDON. 
HEAD OFFICES 


warehouses: 1, QUEEN VICTORIA ST., 


LONDON, =E.C. 


STANDARD 
OPENINGS. 


SHADES. 
At 6° 


TO CLEAR STOCK OF ODD PATTERNS. 
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ELECTRIC LIGHTING. 


AT a recent ile of the Electrical Section of the 
London Chamber of Commerce Mr. Crompton, the 
Earl of Crawford, and Major Flood Page, were asked 
to address a letter to the 7%mes with reference to the 
fire that recently took place at No. 8, Grosvenor Square, 
in which house the electric light was used, and also 


. with reference to the danger which it is alleged is con- 


nected with the use of the electric light. 

Owing to a combination of circumstances a joint 
letter was rendered impossible, so, on Monday, the 
gallant Major took upon himself the responsibility of 
a lengthy epistle to the favoured of the daily press. 
The arguments of the writer are, in several places, 
somewhat contradictory, and his similes are not always 
to the point. As an instance, he says :—‘It seems 
clear that the battle between high tension and low 
tension will be fought just as the battle between the 
broad gauge and the narrow gauge has been fought out 
by the railways, and we shall eventually, perhaps, have 
only one system in general use. As in the case of 
railways, and in many other things, we may expect 


express an opinion as to which system will eventually 
survive.” | 

It is difficult to see the force of the Major’s reason- 
ing here, for over long distances high tension currents 
must necessarily be employed if commercial success is 
aimed at. The permanent ways of railways may 
certainly be likened to electrical conductors, for both 
convey something from one point to another, but here 
the simile ends ; whether.a railway is short or long 


the same gauge answers equally well, but the case is 


very different for long or short distance transmission 
of electrical energy. 

Whatever may be the motive which led the worthy 
Secretary of the Edison-Swan Company to pen his 
lengthy letter to the Times (and we know that he 
generally has some object to serve whenever he appears 
in print at opportune moments) he has drawn the atten- 


I shall not venture to | 


tion of the public to several very important factors which 


enter into the proper fitting up of electric lighting in- 


stallations. He shows very clearly that the fire to which 
he alludes was, in the main, due to the imperfect and 
unworkmanlike manner in which the wiring had been 


carried out; “not in accordance with any fire insurance 


rules,” as Mr. Heaphy’s report puts it. Major Flood 
Page also comments upon the position occupied by un- 
insured houses, where the only power of inspection is 
that the supply company may refuse to turn on current 
until satisfied that the interior fitting has been satis- 
factorily completed. All this,.as the writer remarks, 


will be rectified in time, and he recommends that . 
householders installing the electric light should with-- 


hold the payment of their bills until they secure the 
certificate of a competent electrical engineer or fire 
insurance expert, to satisfy them that everything has 
been done with a due regard to safety. 

The figures below, which he quotes from Captain 
Shaw’s annual report on fires within the metropolitan 
area, show even more clearly than those we published 
last week from American sources how little danger of 
a conflagration is to be apprehended: by users .of the 
electric light ; but it must be borne in mind that such 
data is misleading, if taken literally. From these 
reports it appears that the . number of fires within the 
metropolitan area which have been caused by candles, 
by gas, and by lamps, is as follows :— 


“187, 1888. 1°89, Total. 
Lamps .. dog …| 245 205 257 707 
Electric light .. 1 2 3 


“Tt is hardly necessary,” says Major Fiood Page, “ to 
say that the number of electric lamps in use is but a 
small percentage of the number of the other lights. 
Nevertheless the fact remains that we have now in the 
metropolitan area an annual average of 569 fires which 
owe their origin to lamps, to gas, or to candles, and have 


as yet had only four fires from the use of electric 
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light, The number of fires caused by gas and lamps 
throughout the world is really appalling.” 

Perhaps so; but what we want to get at is the 
number of houses in London lighted by each of the 
illuminants named, and then to ascertain what per- 
centage the residences which have suffered by fire bear 
to the remainder. Even then the comparison is not 
strictly true, for candles may cause an outburst of fire 
in even an electrically-lighted mansion as we can 
scarcely hope to see the modest dip entirely eliminated 
from the household. | 

Towards the end of the lengthy letter from which we 
quote occurs the following passage :—“ To avoid mis- 
apprehensions, I should like to say that as neither of 
the companies with which I am connected undertake 
installations or the wiring of houses, I am quite 
impartial, and have no interest to serve except to aid in 
the removal of any prejudice which the sensational 
narratives have created, and to assist in allaying alarm 
for which there is no foundation.” 

Previous to this, however, there is a paragraph to 
which some people of a not altogether guileless nature 
might ascribe the raison d’etre of the correspondence :— 
“ I believe that there is an absolute consensus of opinion 
amongst all those competent to judge, that electric light 
on a low tension system, at any rate, may be brought 
into houses in which the whole of the internal arrange- 
ments have been carried out in accordance with the 
rules of the best insurance companies with greater 
safety than can be obtained with any other artificial 
means of lighting. I say low-tension system advisedly, 
for when we speak of high tension we enter the region 
of controversy, and some of the opponents of high ten- 


‘sion are perhaps inclined to exaggerate the danger from 


its use.” 
However, whatever may be the cause which deter- 
mined Major Flood Page to give his views on the 


situation at such length, it must be acknowledged that 


he has done yeoman’s service in the cause of low 
tension, and thereby probably pleased the greater 
number of his readers ; he has, moreover, rendered a 
real service to the community at large, for nobody is 
likely to deny that his final conclusions are perfectly 
just. “I think,” says the Edison-Swan representative, 
“that the public may rest assured that while the 
employment of electric lighting does not altogether 
get rid of the liability to accidents which is inherent 
in everything human, and which at present reaches a 
most serious percentage in the case of all ordinary 
artificial illuminants, yet it tends to reduce the risk to 
a minimum, far below the chances of fire from candles, 
oil,and gas. The extent of the security is, however, in 
exact proportion to the skill and care exercised by 
those who wire the house; while cheap work is in 
nearly every department of life poor and bad, in wiring 
for electric light it is simply fatal. I am confident that 
when a competent electrical firm is employed and a 
fair price paid for the wiring, &c., of a house; whena 
consulting electrical engineer, or a competent fire in- 


surance expert is called in to report upon the work 


before it is paid for, that those who introduce electric 
light into their houses may enjoy, amongst other ad- 


vantages, a sense of security from fire not to be attainga 
by any other means of lighting their houses. I ventre 
to suggest that every householder whose house has been 
wired by anyone not an electrical engineer should cal] 
upon the office in which his house is insured, or if yp. 
insured upon an electrical engineer, to inspect ang 
report upon the electrical apparatus which has beep 
fixed in his house ; and to those who are at present 
thinking of having their houses wired I would suggest 
that they should entrust the work to some electrical 
firm of known standing, of which there are several,” 


CHEAP TELEGRAPHIC COMMU. 
NICATION. 


IN a paper read before the Society of Arts on Tuesday 
afternoon on “ Ocean Penny Postage and Cheap Tele. 
graphic Communication,” Mr. J. Henniker Heaton, 
M.P., hit out strongly at the monopolies held by the 
telegraph companies who, he said, conducted their 
business for their own benefit and not for that of 
the public. The result of this was the present high 
rates charged per word for communication between 
England and her colonies. He strongly deprecated 
the positions now occupied by the Eastern Telegraph, 
the Eastern Extension and the South African Com- 
panies who, with Sir John Pender, “ the wily spider of 
this vast web,” had so distributed it that it was diff: 
cult to oust him from his position of supremacy, 
Owing to this state of things international communica 
tion was very limited, and to remedy this he proposed 
the laying of a cable at a cost of £2,000,000 from 
Australia via Fiji to Vancouver, the Pacific terminus 
of the Canadian Pacific Railway, there connecting it 
with the line through Canada and across the Atlantic 
to Valencia. He also suggested the purchase of the 
Eastern Extension Company’s cable for £2,200,000, 
thus extinguishing subsidies to the extent of £56,700 
now paid by the Colonies. The outcome of this would 
be that the total annual charge for the acquisition of 
complete State control over the Pacific and Asiatic 
telegraph routes would amount to £65,000,000. An 
immense reduction in rates would then take place, 
and the Imperial telegraphs taken as a whole would, 
with reduced charges, according to Sir John Pender, 
afford a profit of Æ£1,000,000 per annum. Mr. 
Heaton, after referring to the four available tele 
graphic routes to India, proposed the construction of 
a land line, if possible, from across the English Channel 
to Calcutta and Bombay. He then touched upon the 
two alternative routes suggested by Mr. Pitman. The 
first was an overland line through Southern Afghanistan, 
to join the Indian system terminating at Chaman, and 
the Russian system near Penjdeh. The second was # 
line from Fao to Constantinople, the lines from the 
former place to Kurrachee being multiplied. The 
former he termed the Afghan, and the latter the 
Turkish route; but he believed the Afghan route 
would be the one first selected, although the other was 
in his opinion, the best, aid would sooner or later be 
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ntilised. In conclusion, he contended that the only 
direction in which reform lay was in the acquisition or 
construction by the State, on behalf of the Empire, of 
a sufficient network of sea and land lines, the result of 
which would be a great improvement in the telegraph 


service to and from the Colonies and India. 


It is thought in some quarters that 
Bc - the breakage of lamps in Bradford, 
said to be due to variations in the 
pressure, is produced by something apart from this. At 
one large place, for example, which was formerly 
lighted from a private installation working at a very 
low pressure, the Corporation current very soon made 
itself felt, and a complete set of new lamps had to be 
put in. Our readers may not be aware that all shop 
fittings are done by firms—not by the Corporation— 
and lamps seem to have been put in that were never 
intended to work at the Corporation pressure. A corre- 
spondent knows of a place where lamps went right and 
left for the first few weeks, and the firm that put them 
up came and asked permission to replace them at its 
own expense. The new lamps have been in use for 
five weeks and none of them have broken. Had the 
breakages in the first place been due to the Corpora- 
tion, it would have had to “pay the piper.” Again 
at a billiard room in the town, where 50 lamps are 
burning for long periods, and where the light has been 
in use for two months, only one mishap has taken place, 
and that was caused by an accident. We understand 
that the leakages in the mains have now been elimi- 
nated. 


THE Corporation of Bradford wish 


inte it to be understood that a statement 


recently made at a meeting of the 


Leeds Town Council to the effect that Bradford had 


_ made a mistake in adopting low-pressure electricity 


instead of the high-pressure system, and were about to 
incur an expenditure of £10,000 in altering their 
plans, is quite without foundation. The Corporation, 
who were advised by eminent electricians before com- 
mencing their works, consider that the results obtained 
from the low-pressure system now in use have been 
highly satisfactory, and the expenditure of more money 
is rendered necessary by the increasing demand for 
the light. Another engine and dynamo with feeding 
mains to a busy quarter of the town are about to be 
laid down. It may be stated that up to the end of last 
year the expenditure upon the Bradford works had 
reached £26,013. During the two months that the 
light had been in use the revenue was £585. 


SIR WILLIAM THOMSON, it appears, 
is a contributor to the North American 
Review, which has recently published 
articles from Messrs. Edison and Westinghouse. The 
title of Sir William’s paper is “ Electric Lighting and 
Public Safety,” but we fail to perceive anything in it 
which has not been better said over and over again in 
the technical journals. The Board of Trade regula- 
tions form the main theme of the article, and our great 
electrician is careful to steer clear of anything like an 
Opinion except in one respect. He considers that the 
Board of Trade rules are amply sufficient guarantees 
against danger to man or beast in country districts 


Sir W. Thomson’s 
Light Literature, 


from aerial electric light conductors, whether for high 
or low pressure; high pressure they must generally 
be for long ranges over country. Indeed, he thinks 
these regulations may be largely relaxed for electric 
light wires in the country. Provided only that strong 
enough and sufficiently well-engineered standards or 
well-stayed poles be placed for carrying the wires, and 
provided the spans from standard to standard be short 


enough, it will, he believes, be found quite unneces- 


sary in respect to public safety to have any coat of 
insulating material on the copper of conductors for 
electric light or power along a country road. Fifty 
years may well pass, with all their gales and snow- 
storms, without a single breakdown, and there are no 
telegraph or telephone wires to fall upon the deadly 
copper with its 10,000 volts. Until, however, the 
security of the poles and wires, which Sir William 
believes to be attainable, is satisfactorily demonstrated, 
and until it is also proved that this security can be 
attained at moderate enough cost, he would not suggest 
the slightest relaxation of any of our Board of Trade 
regulations for the protection of the public safety, 
whether in town or country. 


Le Temps of February 13th, 1890, 
NeW La. publishes the news of the successful 
laying of the new cables between th 
islands of Martinique, Guadeloupe, and Marie Galante. 
These cables were laid by the Pouyer Quertier tele- 
graph ship for the Société Francaise des Télégraphes 
Sousmarins. The total length of the sections is 118 
N.M., one half of which was manufactured at the 
Bezons works of the Société Generale des Téléphones. 
The other portion of this cable was partially of new 
manufacture at Henley’s works, Woolwich, and part 
consisted of surplus cable left over ftom the Roddam 
expedition of 1888, during which the same company’s 
cables between Cuba, Hayti, Santo Domingo, Curaçad 
and Venezuela were laid. We learn that the French 
Colonial Administration is in treaty with the Société 
Francaise des Télégraphes Sousmarins for the laying 
of another cable to connect Martinique with the French 
colony of Cayenne. ° 


_ TOWARDS the termination of Major 
More Flood Page’s letter, which has served 
us as the theme for several comments, 
we read that an electrical engineer should be called in 
to inspect and report upon the electrical apparatus 
which has been fixed in a house. This is good advice 
and is, we believe, followed in a great many instances ; 
but quis custodiet ipsos custodes? An instance has 
been brought to our notice in which a well-known con- 
tracting firm arranged to fit up a country house. The 
owner was advised by a consulting engineer, who dis- 
approved of certain switches, cut-outs, fuzes and what 
not, which had been generally employed by the firm 
during a very extensive practice ; these, he said, must 
be abandoned and others substituted, for which he 
would send patterns. Imagine the feelings of the con- 
tractors when the patterns arrived with the name of 
the consulting engineer upon them as patentee? We 
believe they refused point blank to use the selected 
apparatus; but what must such proceedings as these 
create in professional circles ? If something is not done 
to put a stop to such breaches of professional etiquette, 
we shall soon find the contractor and consulting engi- 
neer merged into one and the same individual. 
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SUBMARINE CABLE CONCESSION FOR 
SURINAM AND CURACAO. 


THE Administration of Dutch Telegraphs has issued 
the following official notification :— 

The two concessions granted to the Pedro Segundo 
Telegraph and Cable Company (vide pages 214 and 215 
of the Journal Telegraphique of September 25th, 1888, 
No. 9) have been annulled by the Governors of Surinam 
and Curacao, the said company having failed to establish 
cable communication within the period fixed upon in 
the concession. | 

Consequently, the Governor of Surinam has granted, 
by a decree of the 18th of September last, to the Société 
Française des Télégraphes Sousmarins, a concession 
whose object is the connecting of the town of Para- 
maribo with any point in that company’s system, and 
through this system with the general scheme of tele- 
graphic communications. | 

The cables mentioned must be laid and placed in 
working order within the period of one year and a-half 
from the date of the concession. 

The Société Française shall also connect Paramaribo 
with Cayenne (French Guiana) as soon as a concession 
has been obtained from the French Government. 

The rates per word for the transmission of telegrams 
interchanged with the colony of Surinam by the cables 
of this concession are adjusted as follow :— 


Between Paramaribo and Francs per word 
Venezuela ... 6.00 
Santo Domingo 4.50 
anto i 
Haiti + 5.00 
Santiago de Cuba 6.00 
Martinquie 2.00 
Guadeloupe 2.50 
Cayenne ... - 1.00 


The official telegrams of the Dutch Government and 
of the Government of Surinam transmitted over the 


lines of the Société Française shall be charged at half — 


rates. 

A terminal tax of 0.10 franc per word, to be paid to 
the colony of Surinam, shall be added on to above 
rates. 

Telegrams in transit on these cables, that is to say, 


messages which neither originate at, nor are destined 


for Surinam, shall not be subjected to any colonial 
transit charge whatever. 

From the day upon which the submarine telegraph 
communications herein previously mentioned - are 
placed in working order, the Société Francaise shall 
receive, for a period of 20 years, an annual subsidy of 

florins. | 

The Société shall comply, so far as concerns the tele- 
graphic correspondence by its cables between Surinam 
and other countries with the laws of the St. Petersbur 
Convention of July 22nd, 1875, and of the Servic 
Regulations attached to it drawn up at Berlin, Sep- 
tember 17th, 1885, and also with whatever modifica- 
tions may be made in these documents. On the other 
hand, the Government of Surinam will endeavour to 
obtain for the cables herein mentioned the application 
of the International Convention for the Protection of 
Submarine Telegraph Cables drawn up in Paris, 14th 
March, 1884. 

The duration of the concession is fixed at 60 years. 
It can be cancelled by the Government of Surinam :— 

1. If the communications herein previously men- 
tioned are not completed and in working order within 
1891 and a-half (that is to say, before March 18th, 

2. If cable communication should be interrupted for 
more than six months. Should, however, the Société 
Française prove that it has been prevented by force 
majeure from re-establishing communication within 
the time specified,.a prolongation of time may be 
granted. 


During the period of 20 years for which the subsidy 


herein previously mentioned is paid by the Govern- 
ment ofiSurinam, no other concession may be given by 


. tion from one to another. 


the said Government for telegraphic communications 
between this colony and the countries mentioned 
the foregoing table of tariffs, and during the whole of 
the concession the Société Frangaise shall have the 
preference for all submarine communications in the 
colony in connection with those mentioned in the con- 
cession. 

(The concession has been accepted by the Société 
Française * during the last few days by the deposit of 
caution money.) 


PHYSICAL FIELDS. 

The following letter has been communicated to 
Science upon Prof. Dolbear’s article which appeared in 
the ELECTRICAL REVIEW of January 31st :— 

Prof. Dolbear’s interesting article on “ Physical 
Fields,” that appeared in your issue of December 27th, 
was called to my notice, and I have read it with cop. 
siderable attention. It seems to me that he is entirely 
wrong in some of his premises, and that his conclu. 
sions are therefore, some of them, untenable. With 
fn permission, I will point out where I differ with 


im. 

His use of the term “stress” is certainly not correct, | 
He says, under the head of “The Electric Field,” 
“The phenomena are explained as due to the stress 
into which the neighbouring ether is thrown by the 
electrified body. . . . Experiment shows that this kind 
of a stress travels outwards with the velocity of 186,000 
miles a second, or the same as that of light.” 

It does not. seem to me to be proper to say thata 
stress travels : it rather exists. In this particular case 
he is referring to the phenomenon of electrification, 
which is a static effect or condition. As I understand 
Maxwell, and Hertz and Thompson and Lodge, they 
do not any of them believe that electrification involves 
motion in any way whatever. It is a condition which 
is dual in its character. The negative exists because 
of the existence of the positive, not because of propaga- 
They also believe that one 
cannot exist without the other: the very existence of 
one, therefore, involves the existence of the other. The 
element of time, and therefore of rate of propagation, 
must be eliminated entirely. | 

What he does mean is, that an impulse due to the 
yielding to this stress is propagated, &c. 

Again he says, “If this assumed electrified mass of 
matter were the only matter in the universe, any elec- 
tric change in the mass would ultimately re-act upon 
the whole of space, and be uniform in every direction.” 
This statement involves a contradiction of terms, for 
how can we have a condition of stress that is uniform 
throughout all space? It is certainly true that under 
static conditions, or under conditions of stress gene- 
rally, where there are two bodies or more concerned, 
the field is distorted by their mutual re-action (that 
constitutes the stress) ; but I maintain that where there 
is but a single body in space, there can be no such 
thing as stress in that space outside of the body itself. 
If the body in question be but a mathematical point, 
there can be no stress at all. There can be no tension 
on a cord that is perfectly free to move. 

The same criticism is made upon his remarks under 
the head of “ The Magnetic Field.” In the case of the 
magnet the justice of my criticism will be, perhaps, 
more apparent. Were it possible to conceive of a mag- 
netic particle with but a single pole, could we imagine 
that pole surrounded by a magnetic field ? Our con- 
ception of the ultimate particle of magnetic matter 
endows it with two parts, which react upon each other. 
If there were but a single particle of magnetic matter in 
space, the “lines of force” would form -closed curves 


* Our readers will recollect that the Société Frangaise des Télé- 
graphes Sousmarins are the owners of the submarine cables ra 
necting Cuba, Hayti, Santo Domingo, Curacao, and VOS 
These cables were laid by Henley & Co. in the ss. Roddam im 1 
—Eps. Ezec. Rev. . 
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t icle, passing from pole to pole: they 
violating all the laws of stress, 
radiate off into space, as he says they would. pags 

Under the third head, “The Thermal Field,” we 
come to a very different class of phenomena. Here, as 
in the case of light, we have vibration : we have dis- 
tinctly a condition of motion of the ethereal medium. 
We have passed from a state of rest—a static condition 
_a state of potential, to one of movement—a kinetic 


condition. 


He says, “ A hot body has a field, as well as an elec- - 


a magnetised body :” so it has; but his fun- 
hr and fatal error is in not being able to discri- 
minate between the two kinds of field. The magnetic, 
the electric, and we may add the field of the force of 
gravity, are purely static, purely potential, whereas the 
Juminous and thermal fields are kinetic. In the 
former there can be no propagation, as the element of 
motion is entirely wanting. Add to these fields of 
stress the element of motion, and they at once become 
kinetic, and will then obey the laws of kinetic fields. 

A potential field without motion will exist for 
ever: a kinetic field requires the continual addition 
of energy for its maintenance. Move a magnet, or 
the earth relatively to any other magnet or body, and 
kinetic fields are produced. Move an electrified body, 
or cause its field to change in any possible way, and we 
have again a kinetic field. 

If, however, there be but a single body in space 
surrounded by a potential field, the movement of that 
body, while the movement in itself will constitute 
kinetic energy, still would not convert the potential 
energy into kinetic. 

He says, “So, if there were but a single hot body in 
the universe, it would impart its energy to the ether 
and approach infinitely near absolute zero ; while an 
electrified body or a magnet would be perfectly insu- 
lated, and, so far as is known, would lose none of its 
properties, however long it was thus kept. There is no 
static condition in heat phenomena: exchange is con- 
stant. These facts indicate that light or radiant energy 
is no more an electro-magnetic phenomenon than mag- 
netism is a thermal phenomenon, but that it is one of a 
distinct order.” 

The only difference is that in one case there is stress 
alone, and in the other there is motion, a yielding of 
that stress. Take away motion from one, or add 
ne to the other, and the phenomena are identical 

nd. 

It is the difference between a reservoir full of water 
on a hill, and that same water in the act of falling from 
its elevation. It requires an expenditure of energy to 
fill.the reservoir—to produce the stress or static or 


_ potential condition—but involves no expenditure of 
. energy to maintain that condition. We have in the 


elevated reservoir of water the analogue of magnetism, 

electrification, gravity. Let this water fall from its 

position, and we have something that corresponds to 

light—the galvanic current, heat, &c. It requires the 

expenditure of energy to get these forms of energy, 

= it requires the expenditure of energy to maintain 
em. 

We must regard electricity as motion ; electrification, 
one kind of stress which is capable of producing elec- 
trical vibrations ; magnetism may be another. We 
may compare magnetism, electrification, and gravita- 
tion to different tensions of a given string on a violin; 
and electricity, light, heat, &c., as the tones produced by 

t string when struck under these varying tensions. 


cae NELSON W. PERRY. 
Cincinnati, O., January 15th. 


. Institution of Electrical Engineers.—Mr. Swin- 


En 8 paper on “The Theory of Armature Reactions 

of rey and Motors,” read before the Institution 

pede ectrical Engineers on the 13th, will be discussed 

onjointly with Mr. Esson’s communication on “ Some 

oe in Dynam and Motor Design,” set down for 
ing yesterday. | 


THE FISKE RANGE-FINDER. 


IT has long been recognised as a prime necessity of 
effective gunnery at sea that the gunners shall know 
at each instant the exact distance of the ship or object 
at which they are to shoot. To realise this we must 
reflect that, if two ships are approaching each other at 
the rate of even 12 knots each, their distance apart is 


changing at the rate of 134 yards per second. This — 


means that in less than 4 seconds the distance or range 
will change 50 yards, which represents the distance 


apart of two consecutive graduations of the sight bar of : 


a modern rifle gun ; in other words, the sight bars of 
high-powered guns are usually graduated to 50 yards, 
and it is necessary for effective shooting that an error 
of 50 yards must not be made in estimating the dis- 
tance and timing the discharge of the gun as the ship 
rolls from side to side. But if this change of 50 yards 
be made in 4 seconds, it is plain that we must have an 
instrument that will give the range with less than 
4 seconds’ delay, and give it, at the very least, with less 
than 50 yards’ error. Such an instrument is called a 
“range-finder.” A description of a new and exceed- 
ingly clever, as well as thoroughly scientific device, for 
ascertaining the range and position of distant objects, 
designed by Lieut. Bradley Allan Fiske, forms the 
subject of this article. A short notice of this in- 
vention appeared in the ELECTRICAL REVIEW on 
December 20th, 1889. 

The invention consists of a new method of finding 
the range and position of a distant object, which de- 
pends upon the determination of a fractional portion of 
a conducting body bearing in length a ratio to the 
angle included between two lines of sight directed 
upon said distant object and the measurement of the 
electrical resistance of said length. 

The drawings (from Science), are (fig. 4 excepted) all 
electrical diagrams, not drawn to scale, and symbolically 
represent the invention. In fig. 1 is shown a Wheat- 
stone bridge, in one member (a) of which is arranged 
a body of conducting material in arc form, and a 
movable arm traversing the same. In fig. 2 is showna 


Fra. 1. 


Fie. 2. Fie. 3. 


Wheatstone bridge having arcs and movable arms 


arranged in two members, a, b. In fig. 3 is shown a 


Wheatstone bridge in which arcs connect adjacent 
members, as a, c, and 0, d, and movable arms sweeping 
over said arcs are connected to the battery. Fig. 4 is a 
mathematical diagram illustrating the method of deter- 
mining the angle, A,T, C. Fig. 5 shows a disposition of 
the range-finder in connection with a dead-beat galva- 
nometer ; and fig. 6 the same in connection with the 
slider. Similar letters of reference indicate like parts. 

In fig. 1, let a, b, c, d, represent the four members of 
an ordinary Wheatstone bridge, and g the transverse 
member, in which is connected the galvanometer, g’. 
A battery, j, is also connected to the bridge in the usual 
way. In the members, c and d, are placed the fixed re- 
sistances, c’.and d’, and in the member 0 the variable re- 
sistance, D’, also, as usual. One wire from battery /, 
however, connects to the end of member ¢, and also to 
the pivot, 7, of a swinging arm, 7. The extremity, k, of 
arm, 7, moves over and maintains electrical contact with 
an arc, A, of conducting material, which has one ex- 
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tremity, 7, connected, as shown, to the member, a, of 
the bridge. It is obvious that when the arm, 2, is in 
the position shown in full lines in fig. 1, then the cur- 
rent will traverse the whole arc, À ; and when said arm 
is in the position indicated by dotted lines (fig. 1), then 
the arc, À, will be cut out, and the current will pass 
directly to member, a. Now assume the arc, h, to be 
made of such material, and so proportioned that its elec- 
trical resistance toa current traversing it will be pro- 
portional to the length of arc included between the con- 
tact end, 4, of arm, 2, and the connecting point, 7, of 
member, a, with said arc. Therefore the resistance in- 


* terposed in the member, a, of the bridge will be com- 


mensurate with the angle, 7,7, 4; and if this resistance 
be known, the angle is also known. Let it now be 
assumed that the galvanometer, g’, and variable resis- 
tance, D’, be located at some point distant from the 
moving arm, 7, from which said arm is invisible or 
inaccessible, Clearly, then, an observer stationed at 
the galvanometer, g’, and resistance, D’, can, by noting 
the galvanometer and adjusting the resistance in the 
usual way, determine the resistance equilibrating any 
position of arm, 7, along the arc, À, and so discover the 
angle of adjustment of said arc ; or, having adjusted 
the resistance, 0’, at some given figure, the observer 
may, by simply noting the galvanometer or any other 
suitable indicating device, visual or audible, determine 
when the arm, 7; is placed at a desired angle corre- 
sponding to the adjusted resistance, and this indicating 
device may obviously be at the place where the moving 
arm is located, so that the operator there may thus 
know when he has placed the arm at the predetermined 
point or at the distant station, so that the operator in 
charge of the resistance, 5’, may know that the arm has 


been adjusted properly ; or two indicating devices in 


the same circuit may give warning to both operators, as 
above, simultaneously. 

Referring now to fig. 2, it will be apparent that, in 
lieu of the variable resistance, 5’, in the member, b, 
there is arranged an arc, ', and swinging arm, 2. The 
arc, is connected at one end, 7’, to the member, J, 


and the swinging arm, 2’, makes contact at one end, x’, | 


with said arc, and to its pivot, /’, is connected the 
member, d. The arrangement and construction of are, 
h’, and arm, 7’, are similar to those of arc, À, and arm, 7; 
consequently, when the arm, 2, is set at a certain point 
on the arc, À, the arm, 2’, must be set at the correspond- 
ing point on the arc, X’, in order that the resistance of 
the lengths of the arcs, À, h’, respectively between the 
point, 4, and point, A, and point, £’ and point, h’ may 
balance ; hence, if the arm, , be set at a certain angle, 
the observer at arm, 4, may recognise that angle by 
noting the position of the arm, #, and the galvanometer, 
as before. It will be observed, however, that the effect 
of moving the arm, 7, over arc, h, is practically to 
lengthen or shorten or to interpose more or less resis- 
tance in the member, a, of the bridge, and by operating 
the arm, 7’, a like effect is produced in the member, à. 
The resistances or lengths of the members, c and d, 
remain unchanged. 

Referring now to fig. 3, there is shown an arrange- 
ment which forms the basis of a specific embodiment 
of the invention, more particularly hereinafter de- 
scribed. In said fig. 3 the arc, A, is connected at its 
respective ends, 7, J, to the members, à, c, and the are, h’, 
is similarly connected at, 7’, J’, to the members, b, d. The 
battery wires connect to the pivots, /, /’, of the arms, 2, 2’, 
as before. Now, when the arm, ?, is moved from its 


middle position on its arc toward 7, less resistance is . 


caused in the member a, and more resistance in 
member, c ; and when moved in the opposite direction, 
the reverse occurs. So, also, a similar effect is pro- 
duced by moving arm, 2? ; and thus the resistance 
offered by all four members of the bridge may be 
affected instead of that due to only two of them, and 
differential results may be obtained, as will more fully 
be apparent in the following description of a device 


for measuring distances, such as a range-finder for 
‘guns. 


Referring to fig. 4, let T be the position of the object 
the distance of which from the point, A, it is desired to 


at right angles to B T, E A parallel to BT, an 


ascertain. Let A B be any short base-line. 


rolong 
ATastoD. By trigonometry 


AC=ATSINATC ond AC = A B Sin A B C, whence 

AT = AC COSeC ATC AT — À B SIN À BC coseca te 
A B, being the measured base-line, is known, and the 
angle A B C at the point of observation is easily deter. 
mined, so that the angle A T C remains to be found: 
but AT C = D AE, and D A E is subtended and 
measured by the arc G H. Arc GH = arcj H — an 


‘7 G, and arcj H = arc J’ K: hence arc GH = are jx 


— arc] G. 


— À 
a 
5. “Fic. 4. 


In fig. 5 the diagrams figs. 3 and 4 are combined ; i, 7’, 
as before, being swinging arms traversing the arcs, A, hi’, 
and the connections, a, à, c, d, of the bridge being present 
also, as before. Let the arms 7 and 2 represent alidade- 
arms or telescopes, both directed upon the object, 7, 
The arcs, 7 G and 7’K, not being equal, the bridge will 
not balance ; but when the telescope, 7, is moved to the 
line, E, H, then the bridge will balance ; but the distance 
thus moved is the arc, G H, the length of which may be 
read off from the arc, , itself. It will be seen, there- 
fore, that the operation of determining the distance, AT, 
becomes, by the aid of this apparatus, exceedingly 
simple. The observers at the respective telescopes, 4 
and 2’, direct their lines of sight upon the object. The 
observer at 7 notes the angle, 7, A, G, or length of arc, 7, G. 
He then moves the telescope, 7, until the galvanometer, 
g', which may be placed conveniently near his position, 
shows no deflection, and notes the angle, 7, A, H, or length 
of arc, ?, H. The difference between the arcs, 1, G, and 
j, 4, equals the arc, G, H, whence the angie, A, T, B, and 
hence the distance, A, T, is found by the observer at the 
arm, 7, or, in other words, by an observer at the base 
line. The disposition of the apparatus whereby an 
observer at a point distant from said base line may at 
once read off the distance, A T, from a suitable scale 
will now be explained. - | 


Fie. 6. 


Referring to fig. 6, the members, a and 6, of the 
bridge are connected to opposite extremities of a bar, 
m, n, of conducting material and the members, ¢, d, are 
connected to the extremities of a similar and parallel 
bar, 0, p. Adjustable upon said bars, 0, p, and M, ”, i8 


 aslider, 7, 7’, having a middle portion, s, of insulating 


material, so that the current from bar, m,n, for example, 
does not pass across said slider, 7, 7’, to bar, 9, p, but ° 
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roceeds by the wire, g, through the galvanometer, g”. 
nppose, y So that tne telescopes, 7 and 2’, are sighted 
upon the distant object, T, as before, and that the slider, 
». is at the middle point 1 of the parallel bars, m, n, and 
0, p: the resistances in the bridge will obviously not 
balance. It has already been explained in connection 
with fig. 5 how, by moving telescope, 7, to the point, H, 
the resistances might be balanced ; and if that were 
done, with the arrangement shown in fig. 6, the fact 
would obviously be indicated by a deflection of the 
galvanometer-needle ; but now let it be assumed that 
the telescope, 1, after being sighted upon the object, T, 
is not moved, or, in other words, that the observers re- 
spectively at the two telescopes, 2? and 7’, simply adjust 
their instruments in line withT. Obviously, then, the 
distance of the bridge from 7 to G (member a) is less 
than the distance from 7 to & (member 3) by the length 
of the arc, G, H. Similarly the distance on the bridge 
from 7” to G (member c) is greater than the distance 
from 7” to k (member d) by the length ofarc,G,H. 
Now let the resistance per unit length of the bars, 
m, n, 0, p, be made equal to or with some definite rela- 
tion to the resistance per unit length of the arcs, h, h’, 
and lay off on bar, m, n, a distance, 7 3, and on bar, 0, p, 
a distance 7’ 3, said distances being such that the resist- 
ance due thereto will be equal to that of the arc, G, H. 
Clearly, if the end, 7, of the slider be moved to the 
position 2 on bar, m, n,the member a will be increased 
and the member J will be diminished by the distance 
r' 2, which offers a resistance equal to one-half that of 
arc, G, H; and if the end, 2’, of the slider be moved to 
the position 2 on bar, 0, », then the member c will be 
decreased and the member d increased by the distance, 
r’ 2, which also has a resistance equal to one-half of 
arc, G, H. As both ends of the slider move simul- 
taneously, it follows that when its extremities are 
adjusted in the position 2, then the bridge will balance 
and the galvanometer needle will again be at zero. 
Applying this practically, let the bars, m, n, 0, p, be laid 
off in suitable scale divisions from 7 to n andi’ to y. 
The two telescopes, 2 and 2’, being sighted on the object, 
the distant observer watches the needle, and moves the 
slider, 7,7’, along the bars, m, n, 0, p, until it returns to 
zero. The scale marked on the bars then shows an in- 
dication corresponding to the length of arc, G, H, or, if 
— actual distances corresponding to such indica- 
ons. 
If the object be moving, the operation of determining 
its distance is as easy as though it were stationary, and 
the indications are instantaneous and continuous. With 
a 290-foot base-line on board the Chicago, one instru- 
ment being mounted in the bow and one in the stern, 
the average error in the official trial before a board of 


electrical and gunnery experts was less than six-tenths 


of one per cent. The set of instruments about being 


sent to the Baltimore is expected to give still more 


accurate results. 


INTRODUCTION OF ELECTRIC LIGHTING 
IN BUDA-PEST. | 


[FROM A CORRESPONDENT.] 


THE Buda-Pest papers publish a report on the de- 
claration of the local gas company, with respect to the 
introduction of the electric light in Buda-Pest, and it 
may interest your readers to see how gas companies 
understand the promoting their own interests whilst 
seemingly meeting the wishes of the public. The 
report runs :— 
It is Well-known that the gas company, in accord- 
ns With a request of the municipality, has made 
nown the conditions under which it would be pre- 
“ii to introduce the electric light, and at the same 
er mr gratuitously the gas required for street 
ighting, and reduce the price for the gas required for 
A consumption. Their conditions have been 
ee to the examination of the chief municipal 
cuntant, Lampl, whose reports, as laid before the 


Deputy-Mayor Gerloczy, may be summed up as 
follows :— 

1. The offer to reduce the price of gas for private 
consumption would represent an economy of 76,425 
florins in the first year, and which by the 16th year 
would rise to 280,950 florins. Butas the private con- 
sumption may increase more than it has been assumed, 
the lowest limit of price should be fixed, not at 11 
kreuzers per cubic metre, but lower. 


2. The gratuitous supply of gas for street lighting ~ 


is made by the company to depend on the municipality 
renouncing the share in the profits which is due 
to it under a clause of the present agreement. 
According to the calculations of the accountant, the 
free street lighting would amount to a yearly economy 
of 153,575 florins against which the renunciation of 
a share in the profits would be equal to a loss of 
83,109 florins, so that the actual economy in this case 
only comes to 70,466 florins. The accountant is of 
opinion that in the case that the net profits of the com- 
pany, in spite of the free supply for the streets and the 
reduced figure for private consumption, should exceed 
the present amount, the Municipality should partici- 
pate in this excess, as before. 

3. As regards the electric lighting, the company 
demands an exclusive concession for the first ten years 
only, and after that merely the preference as against 
competitors who offer identical terms, whilst after the 
lapse of 50 years the conductions will pass at once 
gratuitously into the hands of the Municipality. These 
conditions, the accountant thinks, may be accepted on 
the following conditions: (a) That the right of the 
Municipality tv undértake a release is properly secured ; 
(5) That the Municipality must be entitled, but not 
bound to a release ; (c) That the price of a release shall 
be determined not by a law court, but in the manner 
stipulated in the present gas agreement; (d) That the 
price of release before the expiry of the term of the 
concession shall be fixed by a valuation ; (e) That the 
demand that in case of a possible dissolution of the gas 
agreement the electric works shall be given up accord- 
ing to the wish of the company, must be declined. 

4. For the electric light a price is demanded of 54 
kreuzers per 100 volt-ampéres. But as this price refers 
to a measurement of the electrical constants, and not 
to the strength of the light, the accountant considers 
that the number and the illuminating power of the 
lamps should serve as a basis. A price of 53 kreuzers 
per 100 volt-ampéres corresponds for a light of 14 


candles to a price of 98 florins 22,43, kreuzers yearly - 


for the entire night, or 53 florins 17,3, kreuzers for a 
half night, whilst a 14 candle gas-flame, according to 
the present agreement, costs yearly for the whole night 
39 florins 61 kreuzers, and for the half night 20 florins 
68 kreuzers. Thus under otherwise equal conditions an 
electric lamp for the whole night will be 58 florins 62 
kreuzers dearer, and one for the half night 20 florins 68 
kreuzers dearer than a corresponding gas-flame. To 
illustrate these figures it is mentioned that up to the 
end of the year 1888 the number of lamps for the 
entire night was 3,577, and those for the half night 


‘3,746. Accordingly the yearly cost of lighting amounts 


to 219,152 florins 25 kreuzers, but in case of the 


universal adoption of the electric light it would 


amount to 550,507 florins 76 kreuzers. That is, under 
equal conditions the electric lighting of the streets 
would cost two and a half times more than gas light- 
ing, assuming for the sake of comparison that glow 
lamps were adopted. 

The accountant computes the price of the electric 
light for private consumers at 58 florins 54 kreuzers 
yearly, whilst a gas-burner of the same illuminating 
power at the present high price of 12# kreuzers per 
cubic metre is estimated only at 35 florins 95 kreuzers, 
but at a price of 11 kreuzers only at 31 florins 7 kreuzers. 

Hence, the accountant concludes from a careful 
examination of the proposal, leading to the result that, 
especially as regards the electric light, the offer can. 
be accepted only with great additions and modifica- 
tions. It is therefore suggested that negotiations with 
the gas company should be at once commenced accord- 
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ing to point 4 of the agreement, which has been con- 
cluded with it for 14 years up to December 15th, 1895, 
inclusive, and continued without interruption. In 
case an agreement cannot be arrived at then, as far as 
the electric light is concerned, negotiations shall be 
commenced with other contractors, and if this does not 
lead to the desired result the steps to be taken after the 
expiry of the agreement are at once to be arranged. 


INTERNATIONAL MINING EXHIBITION. 


AN Internationa] Exhibition of Mining and Metallurgy 
will be held at the Crystal Palace, Sydenham, during 
the summer of this year. The exhibits will include 
electricity in its application to mining and metallurgy, 
electrical haulage, the electric lighting of mines, 
electrical transmission of power, electrical extraction 
processes, telpherage, &c., explosives, the transport and 
shipment of minerals, mining tools and appliances, 
&c., &c. The exhibition will be on an extensive, scale, 
and every endeavour is being made to render réal 
practical service to those engaged in the various 
branches of the trades concerned. Steam and gas 
engine power will be available at moderate rates, and 
the general charge for space will be 2s. 6d. per square 
foot of floor space, except in a few special positions, 
and Is. 6d. per square foot of wall space. During the 
holding of the exhibition, which will be opened on 
the 2nd July, and close on the 30th September, it is 
proposed to establish a series of technical and popular 
lectures on subjects connected with the exhibition, and 
also to hold a mining congress during the period of the 
exhibition. | | 

Those electrical firms who haverecently paid attention 
to the practical application of electricity to mining and 


_ metallurgical purposes might find it advantageous to 


participate in this exhibition. Only recently, it will be 
remembered, the representative of an American elec- 
trical company obtained, in London, an order for the 
supply of several Sprague electric motors and other 
apparatus for use in one of the South African mines. 
English electrical companies might easily hold their own 
against their rivals, and one way to do this at present 
is by their taking part in the forthcoming exhibition. 
Applications for space are to be sent to the hon. 
secretary, at the offices, 18, Finch Lane, E.C., not 
later than 15th March, and from whom further infor- 
mation may be obtained. 


THE SERIES. TRACTION SYSTEM. 


IT will be remembered that in March, last year, a short 
electric tramway, three-quarters of a mile in length, on 
the “series” underground system, was inaugurated at 
Northfleet by the Series Electrical Traction Syndicate, 
Limited. The line is the only electric tramway in 
Europe where this system has been adopted and 
worked, and the object of the syndicate was to show 
that the series principle could be made practicable in 
this country, and to work the system generally. On 
the Northfleet line only two cars were placed upon the 
track, which presented some severe gradients; but, 
owing to the small number of passengers requiring to 
be carried in that locality, which is rather rural, one 
car is at present capable of performing the service, with 
the exception of on busy days when both cars are run. 
The tramway is worked under several disadvantages. 
In the first place, it is very short, with only one car 
usually running; and, besides the rental which the 
syndicate pays for the use of the line, heavy taxes have 
also to be paid. In addition to this, as a certain number 
of the passengers carried are transferred from the horse 
cars at the tramway depôt, only a percentage of the 
receipts from these is handed over to the syndicate. 
Tt will be evident from these disadvantages that the 


line can scarcely be expected to have turned 
financially successful ; in fact, the peculiar conditions 
of the line in question are such that the company never 
anticipated making it a paying concern. What th 
expected to do was to prove by this experimental 
line that the series system could be practically worked, 
and this they claim to have demonstrated after nearly 
a year’s continuous running. 

We are informed that since the opening of the ling 
there has not been a breakdown in the service, but this 
is not the experience of passengers we have known to 
travel on the line ; however, the cars have been run on 
one occasion when the snow lay so thick upon the 
ground that it was found impossible to work the horse 
cars, whilst after a heavy fall of rain which caused the 


conduit to half fill with water, the service was still . 


maintained. Mr. E. Bergholt, the secretary of the 
syndicate, estimates from figures compiled from the 
actual working expenses of the line that the cost 
car mile on a longer tramway, with, say, half a dozen 
cars, would be less than 3d., but we are unable to give 
any details. The Series Syndicate has obtained con. 
tracts for the working of no less than six provincial 
tramways by electricity, including that of the North. 
Western and Midland District Auxiliary Railway Com- 
pany, and which will be 74 miles long. The work will 
either be carried out by the syndicate or by another 
competent company, possibly by the gigantic combina- 
tion which is shortly to take place, and to which we 
referred two or three weeks ago. £ 
The series and battery systems of electric traction 
are at present in the following positions :— =| 


In OPERATION. 


Series System. Miles. Battery System.  : Miles,’ 


Northfleet... 3 Barking M 
PROJECTED. 
Series System. Miles, Battery System. Miles 
North-Western and Midland Birmingham Tram- 
District Auxiliary Rail. ... 7} ways Company... —- 
Wellingborough and District London Tramways 
Five other lines, names not South London Tram- 


North Metropolitan 
Tramway Co. (ex- 
tensions of pre- 
sent system) … — 


THE ALTERNATING CURRENT TRANS- 
FORMER SYSTEM IN ITALY. 


(FROM A CORRESPONDENT.) 


RARELY has the electric lighting of towns made in 
any country such rapid progress as in Italy. The 
reason of this is easily og “pps” from the circum- 
stance that there, as in all southern countries, 4 
nocturnal life is very prominent, which involves an 
urgent need for abundant lighting. Moreover, the 
rise of electric works for lighting purposes is greatly 


assisted by the many and copious sources of water- 


power which in Italy are available for industrial 
purposes. As such water-power is generally at some 
distance from the centre of the towns the use of the 
transformer system as the method par excellence 

conveying electric power to a distance becomes à 
necessity. But even in towns where the electrical works 
are actuated by steam power the need of conveyance 
a distance is experienced. In Italy, where large 
industries have not made such progress as in those 
European countries more engaged in manufactures, the 
disagreeable features of steam operations in the more 
populous quarters of a city are more strongly felt than . 
in cities where factories are plentiful. Hence there 
is a wish to place electrical works, if possible, in the 
outskirts of the towns or, preferably in the open 


_ country. 


The most imposing installation of transformers in 
Italy, and unquestionably one of the most extonsiv 
which exists at present, is that of the gas company OF : 


| 
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includes two alternating current machines 
7 TT each and four of 600 H.P. each. To 
this central net there were connected up to Decem- 
ber 31st, 1889, 120 transformers of 7,500 watts capacity 
each, which feed the following lamps :— 3 
1,438 Edison lamps of = normal candles each. 


5,765 ” ” : 6 ” \ ” 
14 arc lamps =. 3s ampères current. 


270 16 


Both: the primary and the secondary conductive net 
consists of underground concentric cables sheathed in 
iron, and of the following dimensions :— 

Primary Net. 
8,348 cable metre run with : x 220 sq. mm. section of copper. 


3,459 ” ” 50 ” ” 
2,815 ” ” 2 x 650 »» ” 
338 ” 2 12 LL 

| Secondary Net. 

638 cable metre run with 2 x 220 sq. mm. section of copper. 
599 »” 3? 2 x 50 LL 3? 
482 ” 2x 25 5, », 
320 2 x 12 5, » 
737 »” LE 2 x 6 LL ” 


As a supplement to this central station the Roman Gas 
Company is erecting large electrical works at Tivoli, 
concerning which you have already published certain 
information, and I hope soon to furnish interesting de- 
tails on this really magnificent installations, which con- 
vey 1,700 hydraulic H.P. to a distance of 30 kilometres. 
~The Milanese Edison Company displays also great 
activity in the application of alternating current trans- 
formers, and has already carried out 11 installations 
for the electric lighting of towns on this system. At 
present the company is putting up a very interesting 
installation of transformers for lighting Venice. In 
the first place, with two alternating current machines, 
each of 80,000 watts (40 ampéres and 2,000 volts), but 
a considerable extension will soon follow. , 

The accompanying table gives a list of the Italian 
central stations, which have been already constructed 
with alternating current transformers, or which are in 
the course of erection :— 


Place. Motive Power. ‘System, 
Tivoli … ...|, Water Power. Gaulard. 6,000 
Milan...  … Steam Zipernowsky, Deri 150,000 

| and Blathy. 

Bagni di Lucca Water ps pe 15,000 
Treviso ” ” 60, 
Terni … FA 240,000 
P alermo ? 99 ” 40,000 
Lonato Sel ? Rivolta and Co. ? 
Livorno ' Steam Zipernowsky, Deri 240,000 

and Blathy. 
Taglicozzo Water 15,000 
Perdehohe à 30,000 
Syracuse... Steam 150,000 
Cimeo … ? 150,000 
Schio .. Water Oerlikon-Kapp 50,000 
Alzano | 

Maggiore Zipernowsky, Deri 100,000 

and Blathy. 

Rome-Tivoli … 800,000 
Venice | ‘Steam 160,000 


‘ The installation at Schio, which has been constructed 
y the Oerlikon Company with Kapp’s alternating cur- 
a machines and transformers, is interesting, because 
® entire private lighting with 420 glow lamps of 
various illuminating power (10, 15 and 25 normal 
candles), is supplied from a single transformer placed 

at the centre of the conductive net. beck: 
ae regards the Gaulard installation at Tivoli, and that 
(in thee at Lonato, by Gazzi, Rowizza & Co., of Milan 
6 table the name given is Rivolta & Co.), it must 


mo that the transformers are introduced in 


regard to it, and I shall now p 
results which I obtained. 


[Capacity in Watts. 


formula :— 


THE INFLUENCE OF TEMPERATURE UPON 
THE VARIATION OF BISMUTH IN THE 
MAGNETIC FIELD. | | 


FROM 1884 to 1886, writes M. A. Leduc (Comptes 
Rendus), I made a study of the augmentation of the 
electrical resistance of bismuth in the magnetic field, 
and demonstrated that the augmentation, Z, of the unit 
of resistance in the field of intensity, M, was connected 
with the latter by the equation mn 


2+BZ—am? = 0, 


The parameters a and 8 of this hyperbola depend upon 
the sample experimented with. . 

_ The measurements were taken in a temperature 
which varied very little while the experiment lasted, 
but which might vary greatly between morning and 
evening, and especially from day to day, according to 
the. season of the year. I had imagined, wrongly as 
we shall presently see, that the phenomena were not 


affected by the temperature. Let me hasten to add 


that the general results were none the less obtained. 
A few figures only need to be slightly modified-; for 
the others we shall have occasion to particularise as 
regards the temperature at which they were obtained. 
Some divergencies between observations made in 
February, 1886, and again in July, 1887, in respect of 
the same sample, induced me to think that this phe- 
nomenon, like that of Hall’s, was apt to vary with the 
temperature ; and this, in fact, was said to be the case 
by M. Van Aubel in 1888, It was only recently that I 
had an opportunity for resuming my investigations in 
to state the first 


The bismuth (electrolytic deposit) having been 
attached to ebonite by means of gum-lac and wax, was 
placed in a narrow vat into which were placed ice in a 
melting condition, then water at 16°, 30°, and 45°, suc- 
cessively. | | 

The magnetic field scarcely overstepped 9,000 C.G.S. 

As regards each of these temperatures, the curve of 
variation of Z in relation to M is properly expressed by 


the equation (I); but a and B are variable with the . 


temperature. 
The ratio z of the values of Z to {° and to 0° in 


respect of the same magnetic field, appeared to me to be 
independent of the value of the latter. This certainly 
should be the case supposing the equation (1) to express 
the phenomenon strictly, as I have taken it to do, and 
not approximately. | 

If such is the case, the real axis of the hyperbola 


( b= 5) alone varies with the temperature, and the 


su ppostitious axis (a = = simply depends upon 


the peculiar qualities of the sample experimented with : 
this I shall attempt to verify by numerous experiments 
made with different samples, and as much as’ possible 
under the most varying conditions of temperature. In 
any case with M = 7,000 C.G.S. the variation of Z is 
properly expressed between 0° and 45° by the following 


Ze == Zp (1—0°0109 + 0:000035 #) 


This formula shows that in the neighbourhood of 


15° Z diminishes at the rate of 1 per 100° centigrade. 


LIGHTING OF “LE HOCHE.” 


WE give here a few particulars of the plant fitted 

up on Le Hoche, a French cruiser of the first 

class, recently despatched on its trial trip of ma- 

chinery. There are four groups of Desroziers 

dynamos, each capable of giving 200 amperes at 70 
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volts pressure whilst running at 350 revolutions, and 
the engines are compound, of the Breguet type. 
The consumption of steam per horse power hour 
measured on the brake is 24 lbs., which figure has 
been obtained on a six hours’ test made by a special 
commission. The number of revolutions is controlled 
by a speed regulator between 345 and 355 turns, whilst 
the lubrication is effected automatically, all 
being easily accessible. The engines are attached to 
the dynamos by the now well-known Raffard coupling, 
consisting of two plates united by indiarubber 
rings. The vessel is provided with two distributing 
boards, both being alike and each capable of being used 
at any moment. One board only will be employed, the 
other being ready for use in case of damage to the first. 
On each is fixed a Breguet voltmeter without magnet, 
four Carpentier ammeters, 17 four-way commutators 
corresponding to the four dynamos, and 17 principal 
double cut-outs. The conductors are throughout let in 
wood and are readily accessible. There are installed 
six projectors of 60 centimetres provided each with an 
arc lamp taking from 65 to 75 ampères, the lighting 
power of which is equal to 3,000 gas jets. The exterior 
lighting comprises 14 50-C.P. and 23 32-C.P. incandes- 
cent lamps, and the interior, 350 lamps of 10 C.P. In 
the exterior lighting’ the signals are comprised of 
32 C.P. lamps fixed along the backstays, which are 
hoisted at the desired moment to the top of one of the 
main masts. The current to these lamps first passes 
through the manipulator, an apparatus for preparing, 
executing, reading and extinguishing ‘the signals. 
The route, position, towing, &c., lamps are of 32 C.P., 
and are contained in regulating lanterns, whilst two 
reflectors are provided for illuminating the bridge 
during night manceuvres, each being composed of a 
group of seven 50 C.P. lamps which can be fixed in 
any desired place on the main bridge. Trials of the 
electrical plant took place recently at L’Orient for 27 
consecutive hours, and the results obtained were 
satisfactory. 


+ 


THE HALLES-CENTRALES. 


4 


AT a recent meeting of the Société Internationale des 
Electriciens, M. F. Meyer made somé interesting state- 
ments regarding the recently established factory for 
electricity at the Halles-Centrales, Paris. This, it will 
be remembered, is the first attempt made by the Ville 
de Paris to supply electricity direct to the consumer. 
The engineers in the service of the Manicipality regard 
it, therefore, as a point of honour to make the esta- 
blishment as complete as it can be, by means of the 
latest improvements in electrical plant which may from 
time to time come into existence. 

M. Meyer reminded his hearers that in supplying 
electricity to any considerable distance it is necessary, 
for the sake of economy and convenience, to employ 
high tensions. The scheme submitted by the Munici- 
pality is divided into two distinct groups of low and 
high tension machines, each giving about 250,000 watts 
The low tension service, the only one at present in 
use, is carried on by means of three Weyher -and 
Richemond vertical triple expansion engines of 150 
H.P. Each of these machines is responsible for the 
working of two dynamos of the Edison Continenta, 
Company, furnishing 450 ampéres and 115 volts at the 
terminals. For the high tension service three Corliss 
engines of 170 H.P. will be employed, each to drive a 


Ferrénti dynamo furnishing 46 ampères to 2,409 volts 
at the terminals. 


The most interesting portion of the system, according ~ 


to M. Meyer, is that connected with the coupling’ 
of the dynamos. The apparatus is the invention 


of the general secretary and consulting 

to the Edison Company. It has madé it ims, 
sible to put a machine either in or out of cirenit 
until all the necessary precautions have beep | 


_ automatically for creating or suppressing the excita. 


tion in the dynamos. Lamps of various are 
employed in order to enable a definite choice to be 
made between them. The only point which: has given 
rise to anxiety has been the necessity for taking down 
and reinstating the lamps when the carbons have to be 
changed, which sometimes occurs twice daily owing to 
the extension of the hours of lighting in winter, and 
the result of which bas been the rapid wearing 

of the conductor wires by the friction they undergo 


from the rollers. As regards the means to be 


employed in the distribution of electricity the 
engineers have made a close investigation of ‘the 
different systems in vogue in France and abroad, 
Upon their choice, as M. Meyer pointed out, depends, 
in fact, the whole question of economy in the 
service; but it is not, he adds, under this head 
that it has been thought advisable to economise, The 
low tension cables have been furnished by the Maison 
Menier and the India-Rubber Company ; their ingalg- 
tion is effected by means of pure rubber, and again by 
vulcanised rubber, and a final envelope composed of a 
double ribbon and braid, and thus they are calculated 
to offer an insulation resistance of 300 © per ‘kilo. 
metre. The canalisation is effected by means of cables 
enveloped in rubber and resting on supports of 
vitrified iron; these latter are screwed into woodén 
frames which are laid in conduits of moulded conerete: 
thus it is intended to secure a three-fold insulation. 
The conduits being closed by means of clay, may be 
easily opened as occasion requires. The advantages of 
the method of insulation adopted have, according to M. 
Meyer, been proved by the frequent testing it has 
undergone. He pointed out that the system of low 
tension distribution involved one drawback only, viz, 
the breadth of space occupied by the conduit and the 
complications inseparable from the number of cables 
necessitated wherever feeders are employed. In spite 
of this, the Municipality has heen able to limit the 
space taken up by itsconduitto0m.50. As regardsthe 
high tension system, onthe single occasion of its employ- 
ment, viz., the inauguration of the factory, its working 
was altogether satisfactory for exterior distribution. 
The canalisation will be effected by conduits in cement 
considerably smaller than those employed for the low 
tension. Extraordinary precautions have been taken 
to secure absolute safety with a pressure of 2,400 volts, 
The cables have been supplied by the Société Generale 
des Telephones ; the thickness of the rubber envelope 
has been designedly exaggerated. and are calculated 
to offer an insulation resistance of 3,000 Q per kilometre, 
The cables will be enclosed in wood mouldings, these 
latter being placed in conduits, so as to secure #0 
envelope of triple impermeability. The transformers, 
essential to a system of alternating currents, will be 
placed at the entrance of houses, so as to reduce as 
much as possible the portion of primary canalisation 
allotted to the consumer, the primary wire being 
always a source of anxiety whatever the precautions 


taken. The municipality now spends something like 


500 frs. per hour, not including the cost of reparation 
of material, this being entirely new; nor does 
include rent, water supply, nor the sinking fund, but 


it includes the renovation of the arc carbons and the 
wages of workmen employed in this operation, items 


Which are not exactly proper to the factory. 
On the other hand, the duration of production 
amounts to 1,300 kilowatt hours, which raise 


the cost of the hectowatt hour to 0 fr. 4¢. for 


expenses’ proper ‘to the factory—e.g. carbon, oil, 
daterien, eo But, adds M. Meyer, when for every three 
of the present subscribers the municipality has | 

thirty or forty, the receipts will be greatly increased, 
while the expenditure will have undergone no changé, 
since the machines, in lieu of being worked at a ré 
charge, will be working at the rate of four-fifths oF 
five-sixths. 


SORE 


24 


| 
| OF 
| 
| this 
sive 
distr 
whe 
direc 
struc 
| wides 
| conn 
tric 
direc 
| that 
| negle 
| the ¢ 
| Fe 
can 
emu 
from 
tribu 
scale 
latte 
tens 
Cat 
| brin 
and 
cons 
utili 
| thro 
| i 
m 
it ou 
| ele 
| by 
cine 
che 
fact 
far 
| 


Fepruary 21, 1890.] 


THE TELEGRAPHIC JOURNAL AND 


ELECTRICAL REVIEW. 208 


ai. 


OPERATION OF ELECTRIC MOTORS WITH 
HIGH TENSION CURRENTS.* 


By ELMER A. SPERRY. 


Tax recent advance in the transmission of power by electricity in 
this country and abroad, and its adoption on a more or less exten- 
sive scale for the utilisation of distant water powers in the mining 
districts, indicate that the state of the art has reached that point 
where it has ceased to be an experiment, and where the most 
direct methods and the betterment of the various details of con- 

‘on are matters of paramount importance. The present 
widespread interest in high tension currents, and the discussion in 
connection with their use in the distribution of electricity for elec- 
tric lighting, lead me to the few remarks which follow, hoping to 
direct attention to their employment in the transmission of power, 
that this field for the use of high tension currents may not be 
neglected, and may also receive whatever benefit may result from 
the general discussion now in progress. 

For the transmission of power from one point to another there 
cgn be no question as to the utility and great advantage of 
employing high potentials. I speak, now, of the transfer of power 
from one point to another as contra-distinguished from the dis- 
tribution of power for domestic or like purposes on a widespread 
scale. I, however, see no reason why in the near future, this 
latter system also should not be prosecuted along the lines of high 
tension currents, inasmuch as the phenomenal progress which has 
characterised electrical engineering enterprises in the past will 
bring the question of insulation to a point where danger to life 
and property will almost entirely cease to be an element to be 
considered. This will doubtless be brought about, too, by the 
utilisation of safety devices in the central plant, as well as 
throughout the construction. | 

In the consideration of high potentials as applied to the trans- 
mission of power, I propose to take a practical instance and carry 
it out along the line of each of the two foremost plans known to 
electrical engineers, namely, first by constant current, and second 
by constant potential, hoping by this means to point out the prin- 
cipal differences and ascertain, if ible, which is the better, 
cheaper, and more desirable method. 

Before starting with the examples, it is desirable to settle the 
fact that the work of each of the plants shall be satisfactory in so 
far as practical operation is concerned. 

This will depend upon economy and regulation. We will 
assume, 80 far as the practical operation is concerned, that with 
shunt, compounded, or over-compounded generators, and with 
shunt or compound-wound motors, the matter of regulation may 
be satisfactorily worked out. But can the regulation be equally 
well maintained upon the constant current plan ? 

_ It will be granted by all who have investigated the matter that 
constant current generators can be regulated automatically, as to 
their potential, from zero to full load, in response to demands 
thereon for work, and this is done in a satisfactory manner. 

Bat referring to the motor, the argument urged against the 
constant current method is that the field coils, each have to be 
divided into a great many parts, each of these parts led to sections 
of a stationary commutator, and contacts driven backward and 
forward over this commutator by means of the centrifugal force of 
the varying speed tendencies of the motor. That the potential 
difference of a constant current motor may be made to meet the 
varying demands thereon for work, has been demonstrated. But 
it has been further demonstrated, that the method of simply 
rotating the brushes about the commutator, between the points 


of zero and maximum potential difference, in a constant current 


motor, may be satisfactoril loye i 
me we y employed to regulate the electrical 


| age problem here is to obtain a sparkless commutator. This 


received its solution and the mathematics of the various . 


functions is known, and holds equally in motors or generators of 
4 size. Farthermore, the sparkless region for varying currents 
_ been broadened out until it is.made to comprehend a 
mc pe of 50 per cent. of the normal current either side of the 
pr Current point. By this is meant: Suppose the normal 
CES te be 40 ampères, then there is a region of 20 ampères 
half each side of the 40 ampère mark through which range 
orge nes is entirely sparkless. This seems to me to be 
pi = pe simplest way by which to adjust a constant current 
ae arious devices may be employed to accomplish the 
— ical rotation of the brushes in response to varying speed- 
encies, but that which will recommend itself as being the 
cts one in which the varying centrifugal forces are called 
spade do the least amount of mechanical work. These forces 
md ed until the speed differences are great, hence for close 
rs n they should be called upon to perform only functions 
que À x 4 duty ; for instance, calling into action mechanical 
aan Soo and of themselves perform the ultimate duty of 
ea à e brushes, especially in heavy machinery where these 
es are more or less large and ponderous. 
plosed ian may be asked : Can centrifugal force ever be em- 
sedans old the motor within the same speed limits as shunt or 
the im | ee I answer, it can. There is no reason why 
pr egree of perfection should not be attained in this as in 
Agineering. There are steam engine builders who will 


* 
Read before the Chicago Electric Club, February 3rd, 1890. 


contract to hold the speed within 14 per cent. from full load to 
zero. No better result than this need be desired in any motor. 
Electrical science has advanced so rapidly and the theories 
have changed so radically that statements put forward but com- 
tively a few years ago naming impossibilities in the art have 
often exhumed in the present day as marks of advancement. 
Writers on dynamo machinery are so modern that, profiting by the 
errors made by former writers upon other subjects, they have 
been rather out impossibilities. But sweepin 
assertions must.be made, and writers who are considered as hi 
authorities have pointed out the impossibility of making a spar 
less commutator under the conditions named above. Since it 
now has become an accomplished fact, it may be said that doubt- 
less these statements denying the possibility of results of | 
importance are uséful as incentives to those working along the 
line, who do not agree with the author. 


There is, however, one point with regard to a sparkless com- 


mutator, under conditions of constant current, which L'wish to 


point out, namely :—l'hat from the maximum to the minimum 
point of potential the brush must always be handled in the direc- 
tion it points from the former point toward the latter, and not in the 
opposite direction. The distribution of potentials about a com- 
mutator is shown in fig. 1. From this ‘figure it will be seen that 


Fia. 1. 


the distribution is equal on either side of the maximum line, and 
there seems, on the face, no reason why the brushes should not 
reduce the potential if rotated in either direction from the 


. maximum point. Either toward the left or toward the right the 


minimum point, or position, 8 or 8. While the brushes, in their 
movement to the left are perfectly non-sparking, if attempt is 
made to move them in the opposite direction to position, B’, they 


Fie 2. 


spark seriously. No reason for this has heen put forth to my 
knowledge. The following is offered as a possible explanation of 


this phenomenon :—Allow fig. 2 to represent either a dynamo or 


motor, with commutator at centre, and armature cord di 

pieces ; t, t, t and /, f, f show the windings ; n indicates the polar 
axis of the armature. When this armature is used as a generator 
it will rotate in the direction of arrow, a, and when used as a 
motor it will rotate in the direction of arrow, m. The small arrows, 
under the pole pieces, indicate the direction of the lines of force 
to or from the armature core. Suppose the system to be operated 
as a generator, and the brushes to 
right, the polar line, n, or the pole in the armature, will be, held 
by the overmastering magnetism of the pole pieces to a position 
which constantly tends to be back of or toward the left of the 
brush contact, thus leaving the brushes among the coils, /, /, f. 
The current in these coils is in the direction going from the 


disposed | 
between Nn, N, the north pole pieces, and s, s, the south pole 


be rotated over towards the . 
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observer, and hence is antagonistic, if the expression be per- 
missible, to the direction of the lines of force emanating from the 
poles, x, N, therefore there is no tendency to the development of 
abnormal electromotive forces between the adjacent coils. How- 
ever, if the brushes be rotated to the left the displacement, or 
the drawing of the polar line, n, by the south pole, and its being 
repelled by the n, N, will still keep it to the left of the commu- 
tator brush contact. As soon as the windings, f, f,f, come within 
the range of the pole pieces, s, their current direction is in harmony 
with the direction of the lines of force into the pole pieces, 8, 8, 
thus giving an exaggerated value to the potential developed in 
adjacent coils. These coils being directly under the contact of 
the brush develop local currents acting through the brushes pro- 
ducing the tremendous sparking observed. 

When the system is used as a motor, and is revolved in the 
direction of the brushes and arrow, m, the converse of this law 
operates, inasmuch as the polar displacement is reversed which 
would require, as is found in practice, that the brushes, m, should 
be rotated to the left for non-sparking instead of to the right as in 
the case of the generator. 

To proceed with the example. Let us take a transmission of 
50 horse-power, three miles distant, upon a circuit of 31,680 feet. 
Place the total economy of transmission at the low figure of 
66 per cent., which will be distributed 14 per cent. each in 
dynamo and motor, and 5 per cent. in the line. We will adopt as 
potential 3,000 volts; transmissions are used twenty-four hours 
a day with this voltage as well as scores of arc light dynamos 
with no practical inconvenience. This voltage would give about 
18°7 ampères in the constant current distribution. Let us assume 
that a constant potential may be worked upon the same voltage. 
Now let us examine the two plants. The line wires are the same 
size; with this difference, however, that in the constant current 
they are only subjected to 3,000 volts at such times as the plant 
is working at its maximum ; during all other times the voltage is 
below, thus subjecting the insulation to a far less strain with les. 
liability of breaking it down; whereas, in the constant potential 
system this 3,000 volts is maintained constantly whether there is 
any power being usea from the motor or not, even if the motor is 
driving itself solely. The heavy stress upon the insulation, 
therefore, is constant. 

The armatures are practically the same, because for the same 
speed and same field intensities, the number of convolutions and 
sizes of wire will be ; 

Let us examine the fields. Taking 3 per cent. of the total 
energy required in the fields, we have in the field of the constant 
current machines merely a series wire measuring 10,000 feet with 
a difference of potential at its ends of 100 volts, running 100 feet 
to the volt, being a large wire easily handled and one that will 
withstand shocks, jars and rough handling indefinitely. Taking 
the same number of square mils per ampére for the wire in the field 
of the constant potential machines, we find that an extremely small 
wire has to be employed. We find that this wire must be 62 miles 
in length; we find that the difference of potential between each 
successive layer upon the fields is 200 times that which exists in 
the constant current fields, taking at least forty times as long to 
wind the same. This great increase of potential difference between 
the successive layers should require double covered wire. Let us 
see what bearing this has upon the case. With double covered wire 
of this size the ratio of insulation to copper would be 44 per cent., 
whereas in the constant current the ratio of insulation to copper 
is only about 3 per cent. This requires about 40 per cent. more 
field space in the case of the constant potential, which means a 
larger machine as compared with the constant current generator. 
The actual net cost, pound for pound, of wires in this instance 
would be 34 times as great in the constant potential as in the cop- 
stant current machine, making the total cost of insulating wire 
for the field of the constant potential machine over four times 
that of the constant current machine. ae 

These details indicate plainly impracticability on the part of the 
constant potential and perfect practicability in the case of the 
constant current. This impracticability is not decreased as the 
complexity of the machine is increased by being compounded or 
over-compounded. In fact, an eminent writer on constant poten- 
tial machinery, no earlier than November last, in discussing a 
pressure of only 1,000 volts, states ‘that where high pressure 
generators are used it is very expensive to wind a shunt field of 
high enough resistance to stand the electromotive forces of the 
armature. It is much cheaper to wind a shunt field for low 
pressure, say of 110 volts, and separately excite it by a small con- 
stant potential dynamo.” This, of course, would add to the plant 
another item of expense which would be slightly more expensive, 
though far more practicable than the field winding described 
above on the 3,000 volt basis. 

In the practical operation of constant potential motors the use 
of an artificial resistance is imperative, by means of which the 
lack of counter electromotive force in the armature of the motor, 
as the speed starts and increases to the normal, is made up by 
dead resistance. This resistance for large motors occupies much 
space, and in case of high potentials is expensive. In the con- 
stant current plant, however, a switch shunting the motor is 
opened, and there is at once thrown upon the motor only its 
normal amount of current, and as the same starts and its counter 
electromotive force increases, the electromotive force of the gene- 
rator also increases in proportion, until its normal speed is reached, 
without at any time any increase of current whatsoever or ten- 
dency to burn. On the other hand, with the constant potential, 
should an accident happen and the machinery be brought to a 
stand suddenly, there is serious danger of overheating and burn- 


ing the coils of the armature and series coils of the fields. In this 
emergency the constant current is cared for automatically by the 
regulator on the generator, which diminishes the potential 
the line, correcting the current intensities almost instantaneously, 
Upon both constant potential motor and generator, as the load 
increases and diminishes, a manual adjustment is also required to 
keep the brushes on the non-sparking point. 

It is found in practice that if constant potential motors, as ordi. 
narily constructed and connected in circuit, are belted to the same 
shaft or otherwise connected to the same work, so that they must 
revolve together, the result obtained is unsatisfactory, because of 
the fact that the load will be unequal and disproportionally 
divided. This is due to the fact that it is impossible to construct 
two electric motors, the armatures of which sha)l have Precisely 
the same counter electromotive forces, therefore if two motors. 
coupled together in this way are supplied from the same main the 
armature which produces the lowest counter-electromotive force 
will take a larger current than the other motor. The effect of 
this increased flow is to greatly exaggerate and enhance the 
difference existing between the motors, because the fields of the 
motors are disturbed by the increased flow and its counter-electre. 
motive force is still further reduced, resulting ultimately in 
burning or destroying one of the motors. 

Prof. Rice has recently devised a system to overcome this effect, 
but at best it is complicated, and still further increases the com 
plexity of the machine. Another way would be to run each 
motor connected to a separate generator with separate line 
but this, to say the least, is expensive. Any number of constant 
current motors may be attached to the same power; in this case 
their regulators are dissimultaneously operating. Having thus 
pointed out some of the differences, let us look into the stations 
provided with these two sets of apparatus. In the constant 
potential generating station we find a very large machine. Upon 
the wall are an ammeter, a voltmeter, a large rheostat for oon. 
trolling the fields, and most probably an exciter and duplicate set 
of station instruments. Connected with the exciter, at the motor 
end of this line, we find the motor, a large rheostat and probably 
another exciter. Going over now to the generating station of 
the constant current machine, we find an automatic generator 
which is smaller than the constant potential machine. Oa the 
wall we simply find an ammeter. At the motor station we find a 
motor supplied with a small and durable mechanical regulator for 


_its fields or preferably for its brushes, and perhaps an ammeter 


upon the wall. This constitutes the entire plant; nothing about 
it but what can be easily comprehended and successfully operated 
by an engineer of ordinary intelligence, and we observe an entire 
absence of complexity of connections in the machines, or circuits 
running back and forth from the machine to the various devices 
upon the switch-board or wall; and the first cost and cost of in- 
stallation of these various devices is decidedly in favour of the 
constant current system. 

It may be said that some of the objections above will be elimi- 
nated by reducing the E.M.F. of the constant potential plant. 
Let us reduce it one-half, that is, to 1,500 volts. Now, it is true 
that the fields are less difficult to wind, the length of the wire is 
less and the wire somewhat larger, enough so, perhaps, to do away 
with the necessity of an exciter. An increase, however, will have 
to be made in the size of wire on the exterior circuit. The cur- 


rent is now increased to 37} ampéres, and for the same loss in the 
exterior circuit the wire will have to weigh 14,000 pounds instead’ 


of 4,000, costing $2,800 in place of $800; and if the potential is 


still further reduced to 1,000 volts, in which case there. would be 


56} ampères, the wire would weigh 18 tons and cost $7,200, as 
compared with $800, for the constant current plant, with poles in 


the former, at much less intervals and heavier construction all 


through. 

It is hoped that free discussion will be had upon these points, 
and that additional facts may be developed which will aid in 
arriving at the most direct method of distributing power electri- 


cally. 


REVIEWS. 


Traité des Piles Electriques, Piles Hydro-Electriques, 
Accumulateurs, Piles Thermo-Electriques et Pyrc- 
Electriques. By DONATO TOMMASI. Paris : Georges 
Carré, 58, Rue Saint André des Arts. 


Much has been written and much experimental 
work done with reference to primary batteries, but it 


must be confessed that the practical results arrived at 
are very far from being commensurate with the time 


and money which have been expended in groping about: 
for new combinations of metals and fluids which: 


would enable a steady and powerfulelectric current to 

produced at a very small cost. The subject is, however, 
undoubtedly a fascinating one, and unfortunately it is 
also one which unscrupulous speculators have more 


than once made the most of in order to fill their 


pockets at the expense of the too easily gulled ga 
We do not mean to insinuate, however, that mu 
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est work in the matter of primary batteries has 
been done, for we can point to more than one 
example of means attained where extravagant pre- 
tentions have not been put forward in order to unduly 
and diskonestly press claims which are scientifically 


hon 
not 


It behoves all who are working at primary batteries 
to know what has been previously done in the matter, 
and to all such we can heartily recommend M. 
Tommasi’s work on the subject. We have more than 
once commented on the author's faculty of hunting 
up almost endless sources of information, and in the 
présent case he has again brought this faculty to bear 
with great advantage. It must not be thought that the 
treatise can be considered absolutely a complete one, but 
it leaves but comparatively little to criticise on the score 
of want of fulness as regards descriptions of the various 
kinds of combinations which have been devised. We 
have, however, but very little said with reference to the 
sustaining powers and economies of the different cells ; 
this; however, is not very surprising, as there are but 
very few inventors of batteries who seem to have any 
notion of how to test them, being content to state 
the E.M.F. on open circuit, and perhaps to say that it 
has rung an electric bell (whose resistance is not stated) 
continuously for a certain number of hours. | 


sur L'Electricité (Electrostatique, Pile, Elec- 
tricité Atmospherique). By H. PELLAT. Paris: 
Georges Carré, 58, Rue Saint André des Arts. 


This volume contains the lessons which were given 
by the author at the Sorbonne in 1888-1889. 

As book after book of very nearly the same nature is 
poured out of the Press without cessation, we begin to 
wonder when this sort of thing is going to stop. We 


cannot reasonably say that the work before us is 


deserving of severe criticism, neither can we say that 
it is deserving of great praise ; the book is undoubtedly 
good and possesses novel points, but beyond this 
we cannot speak in its favour; for, honestly, it is 
bat one more instance of a rehash of what has been 
written before in a slightly different form and style. 
As long, however, as publishers can be found to bring 
out works of the kind, either at their own or the 
author's risk, we suppose the same kind of operation 
will be repeated ad nauseum. | | 


Medical Electricity and Massage. By H. NEWMAN 
raies London : Geo. Gill and Sons, Warwick 
ne. * 


This handbook, by the Managing Director of the 
Institute of Medical Electricity, contains diagrams of 
the chief motor points and concise tables, showing the 
action of the muscles and nerves involved. It suc- 


cessfully aims at supplying useful data and hints for - 


nurses and others who are being trained as operators 
in medical electricity and massage. 


The Journal of the British Society of Mining Students, 


No. 3, Vol. XII. 


This number contains an interesting account of the 
effect of a thunderstorm upon an underground endless 
rope at Kibblesworth colliery. The rope in question 
18 one which works at some distance both from the 
shaft and surface and is not connected with any other 
+248 During the thunderstorm the men and boys 

andling the rope and its attachments received several 


electric shocks. Why these phenomena took place a © 


abs of the article in question does not afford much 
a for conjecture ; in the absence of further evidence 
© reason seems likely to remain a mystery. 


Journal of the Institution of Electri 
ectrical Engineers 
No. 83. London: E, & F. N. Spon, 125 Strand. 


one : general contents of this number are as 
~ OWS :—* Report of the Council for the vear 1889,” 


continuation of discussion on Mr. Addenbrooke's 
paper on ‘ Electrical Engineering in America,” “ List 
of articles relating to electricity and magnetism 
appearing in the principal technical journals during 
November and December, 1889.” os 


LA 


NOTES. 


Country House Electric Lighting.—Binfield Park, 
Bracknell, the seat of W. R. Cookson, nr. de is to be 
fitted with the electric light. There will in all be 
about 220 lamps distributed throughout the mansion 
and stables, and the generating plant will consist of a 
steam engine driving a Parsons dynamo in conjunction 
with a set of accumulators. The whole installation is 


being carried out by Mr. A. A. Campbell Swinton. 


Taunton Lighting.—The town electric lamps were 
lighted from the new depot for the first time last week. 
It is expected that the company will shortly be able to 
oe domestic lighting on the incandescent prin- 
ciple. 


Fighting Along the Line.—The carrying out of an 
order of the Board of Public Affairs permitting the 
Cincinnatti Electric Light Company to string wires on 
the poles of the Brush Company, gave rise to a riot on 
a small scale. When the police arrived on the spot, 
they found the poles manned by Brush men, armed 
with hatchets, who retreated upward. The police then 
arrested several of the Cincinnatti Company’s men, the 
Brush men calmly surveying the battle from comfort- 
able positions on the crossarms. The Cincinnatti men 
being routed and the Brush faction refusing to descend, | 
the police officers started up the poles, when the 
Le men, like the Colonel’s coôn, decided to climb 

own. 


Experiments with the Leclanché Element.—M. 
Miiller, telegraph engineer, has made some experi- 
ments as to the most advantageous construction and . 
maintenance of the Leclanché element. The following 
is a summary of the results obtained by him :—1. The 
zinc must have a very reduced surface ; this condition 
is best fulfilled by the cylindrical section. 2. 
The zinc is particularly attacked, and must, conse- 
quently, be protected at the level of the liquid—that is, 
where it is exposed to the simultaneous action of the 
air and the liquid. The best means of protection con- 
sists in covering the end of the zinc with a small India- 
rubber tube, which descends one or two centimetres 
below the level of the liquid. 3. The amalgamation 
of the zinc does not diminish its wear, but prevents, in 
a. great measure, the adherence of crystallised deposits. 
4. The formation of these deposits is very intense with 
solutions of 1 in 10 or of 1 in 15, while concentrated 
solutions and very aqueous solutions only give rise to 
an unimportant formation ; a solution of 2 to 3 per 
cent. is most suitable. 5. It is advisable to furnish 
the element with a cover which hinders the evaporation 
of: the water. 6. Contrary to what was generally 
thought, the zinc undergoes certain wear, even when 
the apparatus is at rest ; the wear in itself is unim- 
portant, but the chemical action which produces it is 
the principal cause of the crystalline deposits. 


Parker’s Electric Wire Corporation, Limited. — At 
an extraordinary general meeting of the members of 
this company, held on the 15th day of January last, it was 
resolved, in confirmation of a resolution made at a 
previous meeting, held December 30th, that the com- 
pany be wound up voluntarily, under the provisions 
of the Companies’ Acts, and that Mr. Arthur MacKenzie, 
of Temple Chambers, Temple Avenue, London, E.C., 
be appointed liquidator for the purpose of such wind- 
ing up, at a remuneration to be thereafter fixed by the 
directors. 
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An Ingenious Device to Prevent Accidents from 
Live -Wires.— Modern Light and Heat says : A number 
of electricians and others interested in electrical affairs 


met in the laboratory of Ernest P. Clark, on Pearl | 


Street, New York City, a few days ago, to witness the 
workings of a new electrical device. It is an inven- 
tion which, when applied to a high tension current 
wire, it i claimed, practically renders impossible 
accidents from live electric wires. Mr. Clark practi- 
cally demonstrated the workings of his new device. It 
is a small contrivance and resembles an ordinary tele- 
graph instrument. It consists of a coil of wire, through 
which is run a metal rod, on the upper end of which 
is a rubber button. The lower end of the rod comes 
in contact with the brass bar swinging in the centre 
like a see-saw. At the opposite end of the little bar is 
a lever like a switch, which connects with the dynamo 
and cuts off and turns on the current. The little 
swinging bar rests with a catch on top of this lever. 
The instant the charged wire is severed at any point 
along the circuit, the safety device is so constructed 
that the swinging bar drops from the metal rod in the 
coil, thus releasing the switch lever at its other ex- 
tremity, and the lever thus released automatically cuts 
off the current from the dynamo. Mr. Clark cut a 
wire running overhead, which supplied a circuit of 
thirty lights in his laboratory. The little automatic 
safety device clicked, the lights were immediately 
extinguished, and the electrician picked up the severed 
ends of the wire and handled them with impunity. 
The inventor will shortly give public exhibitions of 
the workings of this device. | 


The Telegraph in China,—The convention relative 
to the transmission of telegraphic despatches, which 
was signed two years ago at Chefoo between the repre- 
sentatives of the Chinese Telegraphic Administration, 
the Eastern Extension, and the Great Northern Tele- 
graph Companies, has only jast been ratified by the 
Tsung-li-Yamen. The complete text of the convention 
has not yet been published, but it is already known 


that in the future the price of telegrams from all parts — 


of China for Europe will be two taels per word (a tael 
is, roughly, about 4s. 6d.), which is the present price of 
telegrams from Hong Kong, Amoy, Foochow, and 
Shanghai, while telegrams from towns in the interior, 
such as Hankow and Pekin, pay 24d. to 5d. per word 
more. It is thought, however, that in time this will 
be largely reduced... It is stated that the opposition at 
Pekin to the ratification of the convention came prin- 
cipally from the Marquis Tseng. 


The Franco-Danish Cable, — The Franco-Danish 
cable, which was broken in three different places, has 
now been repaired after great difficulties had been 
overcome. 


New Cable for New Zealand.—The telegraph ship 
Scotia was to have left the Thames on the 20th inst. 
with 1,300 miles of cable for the duplication of the 
present line between Australia and New Zealand. We 
understand that it is also proposed during the present 
year to lay another cable between Madras and Penang. 


A Pretty Tale—for the Marines.—On the occasion 


. Of Prince Albert Victor visiting Calcutta, the lofty 


column dedicated to the memory of Sir David 
Ochterlony was lighted by electricity. According to 
the Daily Graphic correspondent, the effect was 
startling for the hundreds of natives from the country 
districts who had crowded in the capital of British 


India. ‘“ Some of them salaamed profoundly in honour 


of the wonderful vision, while others, taking to their 
heels, fairly bolted.” As a matter of fact, the employ- 
ment of electric lighting on public festive occasions is 
not by any means new in India. 


Test of an Otto Gas Engine.—The Journal of the 


Franklin Institute contains an interesting account, with — 


results, of an experiment made with a 7 H.P. Otto gas 
engine on January 19th, 1889. 


d 


Improved Dynamo.—Messrs. Parsons & Co., of Now, 
castle-upon-Tyne, inform us that they are 
manufacturing dynamos of improved design, They 
are fitted with special balance weight brush 
which always ensure exactly the proper amouy 
of pressure being applied and preclude the possi. 
bility of the attendant causing undue wear} 
brushes and commutator by improper adjustment 
the pressure between them. The commutator 
insulated with mica and are mounted on an indepen, 
dent steel brush. The machines are very strongly co 
structed in every particular, so as to stand rough = 


and considerable wear and tear without injary; 
also work excellently as motors. Messrs. Parsong 
Co. are also manufacturing special slow speed dynamos 
of the inverted single horse-shoe type. 


Telegraph Clerks.—In the House of Commons op 
Monday, Mr. Raikes informed Mr. Pritchard Morgay 
that he had a scheme under consideration which 
thought would go a good way towards the abolition of 
deductions from the pay of telegraph clerks during 
absence from duty caused by sickness. Si 


New Cable to Canada.—A petition has been 
sented to the Canadian House of Commons for the 
incorporation of a company for laying a\cable t 
Canada. The cable will be run from Ireland thro 
the straits of Belle Isle to Quebec. | 


An Electric Map of London.—We have received a 
copy of Mr. Stanford’s map of London clearly defining 
the districts in which the various companies have powers 
of lighting. There can be little doubt as to its utility, 
and in our opinion it is the best map published in con- 
nection with the electric lighting of London. | 


Electricity and Wine.—A number of experiments 
made in Italy have proved that an agreeable “ bouquet” 
may be imparted to wine by subjecting it for a certain 
time to the passage of an electrical current ; and that 
wines which are not usually transportable may by this 
process be rendered capable, without detrimental 
consequences, of undergoing long land and se 


_ journeys. 


A Reminder.—Sir William Thomson has gaid, we 
believe, that a wire conveying 10,000 volts is not more 
dangerous in a laboratory than a circular saw. The 
dictum, says the British Mail in warning its readers 
against the dangers of high tension, only shows that 
professional men are sometimes enthusiasts. A circular 
saw can be seen and heard, whereas an electric current 
is silent; and even Sir William himself, though he 
would in general be well aware of his 10,000 volt wire, 
might some time forget the fact, and be fatally reminded 
of his inadvertence. | 


Electrical Trades Directory.—The new edition of 
the Electrical Trades Directory and Handbook for 1890 
has jast been issued by the Electrician Printing and 
Pablishing Company. Its dimensions are considerably 
enlarged, necessitated by a considerable addition of 
original matter and tables, including valuable informa- 
tion relating to patents, the law of electric lighting 
and other matters. The portrait gallery is also in- 
creased, a good steel engraving of Dr. Hopkinson 
forming a frontispiece to that section. The alphabetical 
lists are much more accurate than they were in former 


years, and well represent the importance and extent 
of this section of the trading community. | 


Punishing the Tarning Worm.—It seems that the 
Paris telephone authorities have to protect their tele- 
phonistes from the “impatience and anger” of sub- 
scribers. The penalty for this offence is the elimhg 
of the offender’s subscription and repayment of he 
money. For the polite nation, par he 
very discreditable, and assuming human nature (0 
very much the same on both sides of the Channel, the 
only inference to be drawn is that the ladies in State 
employment over there are excessively exasperating. 


| 

| 

| 

| 

| 

| 

| | 
| 

| 

| 

| 


), 

+ 
10W 
hey 
en, 
Unt 


of 
of 


1 


BEERS 


BRESB FPR 


CARE TPs 


21, 1890.] 


‘THE TELEGRAPHIC JOURNAL AND 


ELECTRICAL REVIEW. | | _ 207 


ty and Gas in America,—Nvtwithstanding 

the thousands of dollars that dre now spent in all the 

cities on electric lighting, the consumption of gas 

has, says the Electrical Review (New York) increased 
per capita. This is especially the case in Boston. 


_ Berly’s Electrical Directory.—Messrs. W. Dawson 
and Sons have just published the ninth annual edition 
of Berly’s Universal Electrical Directory, which, they 
remind us, is the oldest publication of the kind in the 
world. Each year it not only grows in bulk, but 
becomes more and more complete, accurate end usefal. 
By confining its contents to such information and 
classification as are associated with the idea and pur- 

of a directory, the publishers keep the size of the 
book within reasonable limits, and include nothing 
but what is of constant value for reference. 


Lamp Hours.—Sir David Salomons has kindly for- 
hm ( to us the following extract, which will form 
part of a new edition of his work on accumulators :— 


In the Fature.—Prof. R. H. Thurston foretells that 


‘electricity will, by breaking’up the factory system, 


“enable the home-worker once more to compete on 
living terms with great aggregations of capital in un- 


‘ scrupulous hands.” This will be done in large cities 


by means of great steam engines sending the electric 
current into every corner of the town, 


. Further Details Necessary.—The Boston correspon- 
dent of the Globe, telegraphing on Tuesday, says: “A 
fatal accident occurred yesterday on the electric, tram- 
way here. Mr. George Bradford, a prominent merehant 
of this city, was riding in a street along which-the 
tramway runs, when his horse became frightened at 
the approach of a car, and planted itself..on the track. 
The car coming up.at the same moment, both horse and 
rider were knocked down and killed.” Naturally such 
an occurrence might have happened had an ordinary 
car been on the line, but it looks as if the brake power 
was defective, or that the conductor's, attention had 


been diverted in another direction: 


Table showing till what hour in the morning Lamps are required for each month of the year. ae , p 


mie 


{ 


D | 18 


January. February. March. April. May. Sens. July. | October. Nov. Dec. 
ningof month ... ... 7.30 6.30 6.1 7 7.45 

Middle , 5 wees 8 7.20 | 6.30 7.20 8 

Tuble showing the time when Lamps are required in the aflernoon fur each month of the year. 
| 

Jouuary. | rrrmr: March. April. ! May. | June, July. August. | Sept. : October. | Nov. | Dec. 

Beginning of month aide 6.6 620 730 | 8 «8.15 7 45 | 648 530 | £90 iy! 
End pet 430 | 5.30 7 | . 5.45. 480 | 4 


The hours given in these tables are only approximate, being averaged over the portion of the wonth to which they refer. _ | 


Aluminium for Industrial Purpuses.—According to 
the Journal. des Mines, there. is considerable talk in 
commercial circles of a new process which is to revolu- 
tionise certain industries, by making possible the pro- 
duction of aluminium at a price which will enable it 
to compete with iron and copper. A syndicate has 
been formed with the object of giving it an extended 


_ trial, and a factory, in the neighbourhood of Paris, has 


been selected for this purpose. It is said that a well- 
knowa banking house has taken the matter up. 


Messrs, Charles Churchill and Company, Limited.— 
The firm of C. Churchill & Co., which has been estab- 
lished 25 years, and occupies a front place among 


= 


o 
. 


L 1 


importers of American machinery, has been recently 
formed into a limited company, whick aims at increas- 
ing the scope of the business, especially as regards the 
eavier deseriptions of machinery, and such as are 
specially suitable for electrical engineers and those 
engaged in the manufacture of small arms.’ A new 
ae dr has jast beer’ compiled, and owing to its 
se bulk, has been divide'l into two sections, namely, 

the wood working and sundries. 
4 neering list consists of 178 pages, excellently 
Printed by Goldie of Glasgow, pt ag interesting to 


every user of machinery and tools. We understand 
that many of the machine tools'here illustrated/ have 


been supplied to electric light engineers in this country, — | 


and that the demand for high-class American 


machinery is steadily increasing. We notice amongst 


the- smaller items in the catalogue, an improved form 
of the screw micrometer now so much used. It is 
called Starrett’s speeded serew. micrometer, the novel 
feature being’ a small knurled; thumb-piece on ‘the 
operating end of the spindle; as will be seen in the 
illustration, which shows the full size. By rotating 
this with the thumb and finger the screw is operated 
with thrice thé speed ‘attainable’ with the ordinary 
instrument, thereby saving trouble and time. An 


improved nut is also provided, consisting of a threaded 
bushing screwed into the barrel of. the micrometer 
frame, against which a shoulder on the bushing comes 
toa solid bearing. The inner,end of the bushing. is 
split and sprung slightly inwards, so that it grips the 
screw with a uniform continuous friction, and auto- 
matically takes up any wear that may arise, To further 
insure this a knurled thimble is screwed into the 
opposite end of the barrel and passes over the tapering 
end of a split bushing inside.’ A slight turn of the 
nut contracts the bushing around the spindle to a close 
fit, or to lock firmly, thus making a solid gauge when 
desired. 


Executions by Electricity.—Whby not try one of the 
Brockie-Pell choking coils? (Found written on a 
blotuing pad in the office of a well-known firm of elec- 
trical engineers, whose humane feelings do them 
credit.) 


| 
| 
1-8 .125 0312 }- 
1-4 .250 0937 
3-8 .375 1562 
1-2 .500 87 | 
| 5-8 .625 2312 
3-4 .750 } 
47-8 .875 4062 
à 16ths, 4687 | 
1 .0625 M5312 
3 5987 | 
5 .3125 21 ! 
7 475 L.&. Starrett 23 .7187 
9 .5625 Athol Mass. 25 .7812 | 
11 .6875 27 .8437 
13 125 29 .9062 : 
15 .9375 31 .9687 à 1 
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_New York Subways.—Forty-three miles of new sub- 
ways for the city of New York have been planned for 
this year. The streets of the city will, says a New 
York contemporary, present an animated condition. 


Glass Conduits,—At Penderton, Indiana, a company 
has been organised with a capital of 500,000 dollars, 
with a view to constructing tiles and tubes of glass for 
underground wire work. A 


Ship Signals.—The Morse code of signals has been 
adopted by the U.S. Navy for signalling purposes, in 
place of the present cumbersome methods. 


Electricity on the Alps.—The proposed railway up 
the Jungfrau, which is to be almost entirely under- 
ground, will, when completed, be lighted by elec- 
tricity. | 


Liverpool Docks (Overhead) Railway.—It is ex- 
pected that the al A Docks (Overhead) Railway 
will be entirely completed by July, 1891. Electricity 
will be the motive power ;’ but no definite system is to 
be adopted until the last possible moment, in order that 
the best may be obtained. 


Electric Light on the Stage.—The supply of fairy 
lights for use in pantomime and ballet has come to be, 
during the past few years, a business of growing 
importance, the present pantomime at Drury Lane 
affording an evidence of the brilliant effect produced 
by a liberal use of them. Mr. Richard Allbright, who 
supplies these lights, has made this branch his 
speciality, and not only at Drury Lane but also at the 
Empire, the Crystal Palace and other places of amuse- 
ment has carried out this kind of decorative lighting 
with perfect success. 


The Electro-Harmonic Society.— Next Friday brings 
with it the Amateur (Ladies’ Night) Concert of this 
society. The programme will be carried out entirely 
by members and their friends, and doubtless a very 
pleasant evening will be spent. We may take the present 
opportunity of notifying to the supporters of the 
society that Dr. John Hopkinson, F.R.S., President of 
the Institution of Electrical Engineers, bas kindly con- 
sented to preside on the evening of March 28th, if 
nothing unusual happens to call him away, when a 
smoking concert will conclude the series for this season. 


Designing of pyneanen.— She following came too 
late for insertion in our Correspondence columns :— 
“In the application of the formulæ, given in Prof. 
Jamieson’s article on the above subject, it is necessary 
to determine the number of turns of wire on the 
armature beforehand, as the magnetic induction must 
be known in order to calculate the dimensions of the 
armature core itself. The simplest method is, having 


given strength of current in armature, and, therefore, | 


size of wire necessary, to make drawings or calculations 
on the ‘trial and error’ system, till a satisfactory 
design is obtained, then to divide the total number of 
turns so found by the number of commutator bars to 
give turns per section. In the example referred to by 
Mr. Conry, assuming the mean diameter of the intended 
armature core to be, say. 8’, the mean circumference 
= about 25" ; less, say, 2” for spider bars, &c., = 23”. 
Width of conductor, current being known, = -2’; 
*, number of turns = 115. Number of bars = 36; 
.. turns per section in one layer = 115/36 = (nearest) 
3. There being two layers, number of turns = 3 x 2 
= 6 per secition.”—A. H. A. 


11 


An Electrician as Landlord.—A case is being tried 


in the French courts in which the landlord seeks to 
restrain tho use of the electric light by his tenant in 
the shop leased by the latter. The curious part of the 
case is thet the landlord is a well known electrician 
and the euthor of severa! noteworthy works on 
electricity. 


A New Primary Battery.—This battery, the inven 
tion of M. Baron, has for its elements—oxideg of lead, 
carbon and zinc, in solution, and, in certain 
ammoniacal alum and tartaric acid. In these batteries 
the carbon is consumed and does not only act ag, 
conductor. The exciting liquid is said to be made of 
20 kilogrammes of retort or wood carbon, 100 litres of 
water, 20 litres of sulphuric acid, and 10 kil 
of zinc; the liquid so formed immediately boils 
when 5 kilogrammes of minium or of lit 
added ; when the ebullition ceases, 20 litres of nitrie 
acid are added. The new battery is said to 
wonderful results ; 6 cells, each of 1} litre capaci 
keeping continually, 12 times for 24 hours, an 8 volt 
lamp burning, with only the change of a salt and water 


solution in the porous cells of the battery. It ig not 


at all evident what other electrode besides carbon jg 
employed in the new combination, and, indeed, the 
whole matter has a suspicious look about it, 


The Weymersch Battery.—In our issue of June 22nd, 
1888, we published some tests of this excellent primary 
battery, and we are pleased to find that the inventor 
has since then been steadily improving its form: for 
practical and domestic uses, and is now exhibiting it 
in operation for purposes of illumination to all- who 
may be interested. The offices of the Weymersch 
Battery Syndicate are at No. 2, Victoria Mansions, S.W, 
and there may be seen the battery applied to lighting 
ceiling and wall lamps, and also to a variety of more 
or less portable lamps. Some large and important 
installations have already been entrusted to the Syndi- 
cate, but if it simply confines its attention to the 


_ supply of installations where a few lamps only are 


required, the scope for its operations is immense. One 
very successful application of the battery shown at the 
offices is that to the lighting of a “ Planet” arc lamp, 
which burned with remarkable steadiness.and gave an 
estimated light of 400 candle-power, 


Bristol Lighting, — The specification which Mr, 


_ Preece was instructed to prepare, preliminary to in: 


viting tenders for the lighting of an experimental area 
in the city, has been laid before the local electric light 
committee. Asin the case of Bath, the wires are to be 
placed underground, and there will be no interferences 
with the gas plant. The area to be lighted extends 
from the Drawbridge to Narrow Wine Street, and from 
Bristol Bridge to St. John’s Church, Broad Street. —_. 


The Supply of Electricity,—To-night Mr. George 
Offor lectures at St. James’s Hall, Piccadilly, on the 


supply of electricity (action of the local authorities and . 


Board of Trade). Doubtless Mr. Offor will have some- 
thing of interest to say on the commercial side:of the 
question. 


Brighton Electric Lighting.—In the Sussex Daily 
News, of yesterday, Alderman W. H. Hallett, J.P, 
utterly demolishes Mr. Killingworth Hedges, whose 
speech we reported last week. It is, indeed, remarkable 
to observe with what ease the vapourings of this gentle- 
man have been met and disposed of, and this little 
episode shows how careful some electrical engineers 
should be in making public statements. As: Mr. 
Hallett rightly observes—‘ To suit a momentary pur 
pose they venture assertions, the integrity of which 


would be very difficult to maintain before a skilled . 


tribunal. Several have lately been in Brighton adopt- 


ing this method, but Mr. Killingworth Hedges is success . 


ful as yet in being the most notorious.” _ | 


Rashleigh, Phipps ant Dawson.—If the contracts 


which this young firm has already completed, and those 


now in hand, give any indication of what is going on 
generally in the electric lighting world, there mustbe# 
vast amount of good solid business stirring. À letter, 


which Mr. John Hare, of the Garrick Theatre, bas 
* sent to Messrs. Phipps and Dawson, bears eloque 


testimony to the careful manner in which they cart 
out their work. | x 
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s Light and Coke Company.—Nothing has 
“Es de issue of the last report to alter the 
opinion of the directors that the progress of electric 
lighting will not produce any injurious effect upon the 


business of the company. | 


NEW COMPANIES REGISTERED. 


Archer Pine Company, Limited.—Capital, £10,000 in 
£1sbares. Objects: To constract and lay down pipes, 
culverts and appliances for carrying or containing water, 
gas, electric light, telephone, telegraph and other wires, 
cables and lines, and to acquire two letters patent granted 
in 1886 and 1889 respectively, for improvements in 
pipe joints, and for improvements in method of and 
machinery for making earthenware pipes. Signa- 
tories (with 1 share each) : Colonel A. Hamilton, 41, 
Lennox Gardens; Isaac Williams, 5, Marlbro’ Road, 
Chiswick ; H. A.1Hart, 12, Aschurch Grove, Shepherd’s 
Bush ; H. Smith, The Bourne, Chiswick ; Henry Bird, 
11, Queen Victoria Street ; E. H. Bayley, 142, Newing- 
ton Causeway; R. Ewing, 51, Gracechnrch Street. 
Registered 13th inst., by Ashurst, Morris, Crisp & Co., 
6, Old Jewry. | 

Poole and White, Limited.—Capital £20,000 in £5 
shares. Objects : To take over the business of Poole and 
White, and to carry on electric lighting bnsiness in 
all branches. Signatories: *I. G. Poole, 58, Breaxul 
Street, 10 shares; W. White. 58, Bread Street, 10 
shares; Fisher Smith, J.P., 34, Avenue Road, N.W., 


50 shares; *J. Tryon, 1, Stone Buildings, Lincoln’s 


Inn, 40 shares; Arthur Moss, 28, Lincoln’s Inn Fields, 
40 shares; N. Heaver, 8, St. James’s Square, Notting 
Hill, 1 share; F. H. Snow, 31, Oatshell Road, 
Putney, 1 share. The signatories denoted by 
an asterisk are the firat directors; qualification for 
(directors, other than T. G. Poole and Wm. White, 
90 shares ; the company in general meeting will deter- 
mine remuneration. Each managing director will be 
entited to £250 per annum, in addition to the ordinary 
remuneration of directors. Messrs. T. G. Poole and 
Wm. White are the first managing directors. Regis- 
tered 18th inst., by Saltwell and Tryon, Lincoln’s Inn. 
Registered office, 58 and 59, Bread Street, Cheapside. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. | 


Dalz'el's Cable News Agency, Limited.—The statu- 
tory return of this company, made up to the 3rd inst. 
Was filed on the 4th inst. The nominal capital is 
£1,000 in £5 shares, the whole of which are taken up 
and the full amount has been called thereon. The 
calls paid amount to £995 and unpaid to £5. Regis- 
tered office, 263, Strand. 


Foreign and Colonial Electrical Power Storage 


Company, Limited.—The statutory return of this com- 
pany, made up to the 10th inst., was filed on the 14th 
inst, The nominal capital is £100,500 divided into 
200,000 ordinary and 100 founders’ shares of £5 each. 
The shares taken up are 502 ordinary and five founders’, 

ut no call has yet been made upon any of the shares. 
Registered office, 4, Great Winchester Street. 


Fowler, Lancaster and Company, Limited (Electri- 
cians).—The registered office of this company is situate 
at the Albert Works, Graham Street, Birmingham. 


Fareham Electric Light Com 

pany, Limited,—The 

ree stered office of this company is at Westbury 
dge, West Street, Fareham, Hants. 


Wrexham and District Electric Supply Compan 
Limited.—The registered office of 


“ Yspytty,” No. 12, Queen Street, Wrexham. 
urnell High-Speed Gas Engine Company, Limited 
COR and electrical engineers).—The office of 
is Company is situated at 153, Fenchurch Street, E.C 


way liable to the inconvenience 
light from difficulties or mishaps with boilers, engines, or dynamos. 
lt is an interesting fact that upon the E.P.S. system, when the ~ 
batteries are being charged, the engines and dynamo electric. 


this company is 


CITY NOTES, REPORTS, MEETINGS, &c. 


Chelsea Electricity Supply Company, : 

THE ordinary general meeting was held on Wednesday last at 
the company’s central station. “4 

Mr, John Irving Courtenay, Deputy-Chairman, said: It is my 
duty, in the absence of Lord Thurlow, to address some observa- 
tions to you before I move the adoption of the directors’ report 
and balance sheet. You are aware that though the company was 
registered some time ago the present board of directors was not 
constituted, nor was the capital obtained for the construction of 
the works until after the passing of the Electric Lighting Act of 
1888; but it was necessary to include in the balance sheet 
such small outlays as were made by our predecessors in office. 
The Board of Trade inquiry necessitated a heavy expenditure, 
which was absolutely necessary to incur to defend our position, 
and again we had to take part in the a before the Com- 
mittees of the two Houses. The figures are fully given, not only 
in respect of these matters, but of every detail connected with the 
capital and gs. account in our balance sheet and profit and 
loss account, and I do not purpose to detain you by a recapitula- 
tion of them, but I am prepared to answer any questions upon 
them, and to give any shareholder such further information as he 
may qe The whole of the work has been carried out by the 
Brush Electrical Engineering Company, the Callender Company, 
the E.P.S. Company and the Electric Construction Corporation. 
Our central station has been open for the supply of electricity 
since the second week in April last year, when current was first 
turned on from the 2,000 light storage battery sub-station at 
Clabon Mews. Since then the increasing demand for electric 
light has induced the directors to open two other similar battery 
sub-stations in different districte, and the plant for a fourth is in 
course of erection. We began with eight houses in April. During 
the summer, as a matter of course, the increase was slow. By 
the end of September we were supplying 41 houses, or 2,990 


lights. By 31st December the number had increased to 93 houses, — 


or 8,730 lights, and we now have on our books 134 houses, or over 
10,000 lights. I would point out that one of the qu 


of 
the system adopted at Chelsea is, that it lends itself il Le 


gradual increase of plant, according to the necessarily g 

increase in the demand, and does not necessitate at starting the 
large expenditure of capital on buildi and heavy machinery, 
as with direct running systems, in which a long time may elapse 
before sufficient work can be found to fully em, À the plaat. 
All the electricity which has been produced has sup to 
the consumer direct from the E.P.S. storage batteries, e con- 
sumer is never, under any circumstances, in connection with the 

harging current, and therefore he is not subject to the 


c disagree- 
able pulsation and inequality in the light often noticeable when it. 


is produced direct from running machinery. Nor is he in any 


sudden total extinction of his 


machinery are always operating under the conditions of highest 
efficiency and maximum output. This is proved in practice by 
the small consumption of coal, which, for every Board of 'I'rade 


unit actually supplied to the consumer’s lamps, has an average of 


about 11 lbs. You will ve gratified to learn that little or no 
symptoms of wear are discoverable even on those E.P.S. batteries 
that have been longest in use, and in no case has a single plate 
had to be renewed. I wish to call particular attention to this 
question of depreciation of accumulators, because it is one of the 
main points urged against their adoption. I have always con- 
tended that in practice it would be found that when storage 
batteries were installed in central stations (where one man can 
look after several hundred cells with as much ease as he can look 
after a few in a private installation) that better results would be 
obtained than had almost ever been got before, and experience is 


now showing this to be a fact. When by the automatic arrange- 


ments of Mr. F. K 
charge regularly, a 
—that is, discharged beyond: their capacity, in other words, 
when the batteries receive ordinary intelligent treatment— 
their life will be considerably prolonged. The batteries in this 


’s system the batteries have their proper 


station are all in glass cells, and you can therefore judge. 


for yourselves what excellent condition they are all in; but 
a still stronger answer is found in the fact that the manu- 
facturers are prepared to supply all the necessary material 
for the renewal of any plates or portion of the battery that require 
renewing, at the annual rate of 12 per cent. ; but here at Chelsea, 
where we have engineers who are well uainted with E.P.S. 
storage batteries, we have declined this offer of the manufacturers, 
because we prefer to be our -own insurers, as we know it will cost 
us less than that. You will observe the remarkable comparative 
statement ia the report for the firat complete quarter en the 
31st December, from which it will be seen that in the month of 
October, for coal, water, wages, &c., the expenditure was 
£82 03. 10d., while the “‘ current ”’ invoiced to customers amounted 
t» £146 ls. 6d.; for November the cost for the same items was 
£114 14s., and the amount invoiced .£262 83. 2d.; for December 
the cost was £141 93. 6d., and the amount invoiced £405 123. ; that 
is, in November for an expenditure of 39 per cent. greater than 
that in October, the increase in revenue is 79$ per cent. more than 
in October, or double the increase in expenditure ; and in Decem- 
ber, for an expenditure of 233 per cent. more than in November, 


are not permitted to be unduly discharged. 
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the increase in revenue is 542 per cent. greater than in November, 
or considerably more than’ double the increase in expenditure. 
The cost of producing a Board of Trade unit of electricity was, in 
October, 4$d.; in November, 33d. ; in December, 23d.; and this 


should be further improved when our system of underground con- 


ductors is quite complete. - I venture to say that no other ares | 
nor any other system now being operated in this country coul 
show similar results, and if there is any such, at any rate, I am 


not aware of it; and I shall wait with interest to learn whether 


any similar equally satisfactory results have beeu produced else- 
where. The success whieh has attended the working of the E.P.S. 
system at Chelsea is making the advocates of other systems, 
notably, the high tension alternating current system, very 
unhappy, they are greatly exercised in their minds, and have 
rushed into public meetings and print, and if the state- 
ments attributed to them in the Press are a correct version 
of what they are saying, they certainly show an amazing 
hardihood of statement in connection with storage batteries. 
Storage batteries, now, can be relied on, and can be guaranteed 
to give 70.per cent, on an average, in practical working on a com- 
mercial scale, of the amount of electricity put into the battery, 
and they ordinarily give more; and I am informed, by those who 
have made a close study of the subject, that the alternating 
current system, with transformers working over the whole 24 
hours, will have an average efficiency of not more than half the 
average efficiency of the storage battery system. I am, of course, 
fully aware that those who are interested in rival systems argue 
that the great drawback to the storage system is the initial cost. 
But I maintain the difference in favour of other systems (if any) 
will disappear if an adequate duplication of apparatus, plant, and 
buildings is provided. Should even the original cost of the plant 
for the storage system bea little greater, surely it is better, in 
the first onset, to put down apparatus that will give the highly 
efficient results that [ have shown, than to adopt other systems 
that are less reliable ana =-ve higher working expenses, such as 
is necessitated by thé absence ‘n those systems of a storage 
reserve, and when they havé gt this reserve plant they are still 
liable to breakdowns of moving machinery. In other words, I say 
that the customers of the Chelsea Company are supplied with a 
better article than can be given by any other system, and at the 
same price, and there can 
ginning to appreciate this. I have felt bound to make these 
observations in consequence of the public attacks that have been 
made upon our 8 battery system. You will be gratified to 
learn that though the vestry of the important Parish of St. * 
Hanover Square, refused to consent to our application for a 
provisional order in 1888-9, they have now, on our being able to 
show such good work in Chelsea and Kensington, unanimously 
consented to allow our application to the Board of Trade for a 
large portion of their parish, in spite of the fact that two other 
companies have already been granted powers in the same district. 
Weare vigorously pushing our business in Chelsea and Kensington. 
What we have to do now is to add on houses, and so increase our 
customers as rapidly as we possibly can, and, I think, you will agree 


_ that in view of the good progress we have lately made in this respect, 


there is every reason to expect a large increase during this year. 
I am assured by those who are acquainted with our central etation, 
sub-stations and plant, the solid manner in which they have been 
constructed and laid down, and the efficient way in which they 
have been working, that we shall have no difficulty in obtaining, 
at a moderate rate, the debentures necessary to successfully carry 
on the prosecution of our extensions ; and the increasing ratio of 
income over expenditure, as already shown, is sufficient evidence 
that the issue of debentures, by enabling us to extend our mains and 
use our central station to its full capacity, will prove eventually a 
great benefit to our shareholders. I beg to move the adoption of 
the directors’ report and statement of accounts. 

Mr. Daniells seconded. 

Professor Ayrton said the cost of producing the Board 
of Trade unit in October being 4kd., in November, 33d., and 
rn 22d., he wanted to know whether the last included coal 
only. 

The Chairman said the charges were precisely similar. He had 
them worked out by the staff, and complete reliance could be 


placed on their engineers, who worked out the figures. He was 


assured by the staff that they were perfectly correct, and although 
feeling a little hesitation: at tirst, he came to the conclusion that 


he was justified in publishing them. He had little deubt that the 


statement would be the subject of much controversy. 

The motion was then put to the meeting and carried unani- 
mously. The retiring directors, Major-General Webber and Mr. 
Daniell were re-elected, as also were the auditors. 

The following resolution was then put to the meeting and 
adopted : ‘“ That the directors be, and they are hereby authorised 
to borrow a sum not-exceeding £50,000, and to secure the same by 
the issue of debentures in such form, secured in such manner, and 
issued to such persons on such terms and at such times as the 
directors may deem expedient.” 

R. vote of thanks to the chairman brought the meeting toa 


City of London and Southwark Subway Company. 


Tue eleventh half-vearlÿ ordinary meeting of this company was 
held at Winchester House, Old Broad Street, on Tuesday last, to 
receive the report of the directors and statement of accounts, &c. 
Mr. C. G. Mott in the chair. 


no question that the public are be- . 


| 


The Secretary having read the notice convening the meeting, 
and the report having been taken as read, 

The Chairman said that it was with a mingled feeling of 
and satisfaction that he rose td move the adoption of the 
and accounts—a feeling of regret because they again mot with 
an unopened line, and a feeling of satisfaction because d 
the past half-year most excellent progress had been made 
the work of the line. They would learn from the report a goog 
deal about the work actually carried out, but he might specially 
call their attention to the very important work of dri the 
tunnels through the wet gravel, which had been going on unis. 
terruptedly during the whole of the past half-year, with the result 
that one of the tunnels had been completed, and that the ther 
had only about four or five weeks before it would touch the 
on the other side. Anyone who knew what the difficulty of the 
work had been—how, as aclass of work, it had been tn. 
éxampled in the annals of engineering—would appreciate the 
importance of the tunnel having been driven so steadily and safely’ 
as it had been through most difficult strata, so that the two ends, 
where they joined, met almost exactly. That was exceedi 
creditable to the contractors, to the engineers, and to the 
engineers’ staff. The other tunnel, also, had progressed perfegtly 
safely so far. They had also, during the past half-year, com. 
pleted the boiler house ; great care had been bestowed upon the 
erection of the boilers—the principle adopted was an extremely) 
economical one, and free from annoyance to the surrounding 
neighbourhood, Six boilers were being used without, practically, 
any smoke arising from them. As the boilers were situated 
the midst of a residential neighbourhood he thought this a p 
subject for congratulation. The engine house, in the same depét, 
was also rapidly approaching completion, and pre ions were). 
being made for fixing the engines and dynamos. They had 
to arrange for the necessary engines, &c., for working the hydra 
machinery, which was a very expensive item, seeing that 
were to be two large and important lifts at every station—that * 
was to say, twelve lifts in all; and arrangements had also to be, 
made for the electrical lighting of the stations and iages, 
Another piece of tunnelling, which had been a Pos 
difficult work, as part of it had been through wet gravel, 
was, he was happy to say, now almost finished, and a. few. 
days would see a rope ef it. He referred -to the 
incline, from the Stockwell depôt into the tunnels, by 
which the whole of the plant and working stock of the railway 
would be conveyed up and down. The fixing of the lifts had been 
fairly commenced; of course, a great deal of that work consisted 
in the preparing of shafts, several of which were now completely: 
finished. There was still the very important question of the elec: 
trical power to be used in working the line. - In all these matters 
the directors had necessarily to feel their way to some extent. 
They had been working an experimental locomotive and | 
in the tunnel between King William Street and Dover Street} 
that being, in fact, the most difficult part of the line to work, 
because it went under the river, it was thought desirable to make 
the experiments there. They had now been carried on for nearly 
six months, with the result that great improvements had been 
made in the locomotive employed. Trials with a second locomo- 
tive had been commen only yesterday, and he could say, 
speaking from his experience in the trade, that it worked most 
admirably. As the result of these experiments, a locomotive 
would be constructed which would be fitted in every way to do the 
work thoroughly and efficiently. The locomotives that were nor 
building would, he believed, be completed in perfect time for the 
opening of the line. They would have noticed that the result of 
the near completion of their line had been to satisfy many engineers 
and others of the value of the system adopted in this case, evi-, 
denced by the fact that some five new companies had given notice 
to obtain Parliamentary sanction in the present session for 
construction of similar lines in different parts of the mebro 
polis. Of these schemes, however, for financial reasons, he 
believed, there was only one left; but possibly there might 
be two The one he referred to was a very impo 
one; it proposed to run from Queen’s Road, Bayswater, 
down Oxford Street, Holborn, Newgate Street, and Cheapside)to 
the Bank, where it was to have a great central station, from which 
it would run until it formed a junction with their own line just, 
where it left King William Street station. If that scheme should 
receive Parliamentary sanction, and there seemed to be very gooe: 
reason for supposing that it would, since there appeared to be ne: 
practical objection to it, it would, of course, be a great feeder t 
the company’s line. The only difficulty that the company 284 
experienced with it was that it was not proposed to make the. 
junction at a station, but in another and less satisfactory ways 
the directors, however, hoped that by means of negotiations # 
satisfactory arrangement of the difficulty would be arrived ab 
He only mentioned it to show how completely those who were — 
watching the progress of the undertaking were satisfied of its being’ 
the kind of thing that was wanted for the metropolis. The pro — 
posed junction with the Oxford Street line might render it necetr, 
sary to construct a station close to the terminus of the Brighton | 
and South-Eastern Railway, and they had therefore included 52° 
their proposed bill power to make a line to that station, should it be 
necessary, but they did not intend to carry it out unless the neoe 
sity arose, and the shareholders would hear further of that matter. 
Another point he-might mention: they knew that the compaay” 

a name which did not at all express the scope of its une 


‘ taking. They were called a “Subway” Company. The 


idea was that it would be a subway for pedestrians. The next 
idea was that it would evade the required regulations as regards 
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ways. Neith anticipation had been accomplished. The idea of 
de Was since abandoned, and in the 
iace Parliament, the Bourd of Trade, the Stock Exchange, 
ron ranked them as a railway ; consequently they thought it 
bett + at once to assume the name of railway and drop that of 
b They therefore proposed to obtain Parliamen sanc- 
tic w “ changing the company’s name from the City of London 
pe Southwark Subway Company to that.of the Cities and South 
London Railway. Regarding the accounts, they indicated pretty 
clearly what had been done in the way of expenditure. The 
directors had power to issue a further £50,000 debentures, making 
£160,000 in all. Of these there were some £30,000 not yet taken 
They had, as tbe shareholders were aware, been issued—he 
thought very wisely—as terminable debentures for five years; 
y had therefore to pay a higher rate of interest for them. 
The directors thought that avery much better arrangement than 
issuing them as debenture stock as a permanent charge at a higher 
rate. When they fell in the directors hoped to issue them as per- 
manent debentures at a lower rate. The arrangement had been 
successful, most of the debentures had been taken up, and the 
directors would be very glad if any shareholders would avail them- 
selves of the higher rate of interest for the next five years by 
up the remainder. They might désire some information as 
to when they might hope to have the line completed and open. 
He had carefully avoided fixing this beforehand, because of the 
newness of everything they had had todo. Everything about the 
construction, the working, and the appliances connected with it 
had been new, and it was always difficult to foresee, with so 
many special contractors, as to the time when their work would 
be completed. But he hoped that some time before they met again, 
in July or August, their railway would be open for traffic. 
(Laughter.) He then moved the adoption of the report and 
accounts 


The motion was seconded by Mr. Robinson. 

The Chairman, replying to a shareholder, said the latter might 
be perfectly easy in his mind with regard to the unfinished 

of tunnelling. It was strong, hard, sound gravel, although 
Fall of water. ‘It was surrounded on the outside by a line of 
concrete, and anyone acquainted with the subject knew wet sand 
and gravel gave a perfectly even pressure all round, and afforded 
a solid and good foundation. He did not apprehend the slightest 
risk ; the completion of the tunnel was merely a question of time 
and of proper appliances, which they now had. As regards the 
other question asked touching the contractors’ liability, it was 
the ordinary liability for maintenance, and continued, he believed, 
for twelve months after completion. As some of his friends in 
front seemed to think his statement about the date of opening of 
the line perhaps a little vague, he might tell them that all the 
contractors were of opinion that it would be completed by the end 
of May, and hoped to have it opened by the end of June. Un- 
fortunately in a case like this they had so many contractors, and 
it was difficult to answer for them all. 

The report and accounts were then . Messrs. C. 8. 
Grenfell and Alexander Hubbard were re-appointed directors, 
and Messrs. Turquand, Youngs and Company and George Kitson 
auditors of the company. ‘1 


SPECIAL MEETING. 


At the close of the ordinary general meeting as above a special 
general meeting was held, with Mr. Mott in the chair, for the 
purpose of considering and, if thought fit, approving a Bill 
proposed to be introduced into Parliament in the present session, 
entitled “A Bill to empower the City of London and Southwark 
Subway Company to extend their authorised subway to Claphaw, 
to change the name of the company, and for other purposes.” 

The Chairman said he had purposely waited for the special 
meeting in order to explain the main feature of this Bill. The 
original conception of the line and the form in which the scheme 
was first presented to Parliament was, that it should run from-the 
present station in King William Street to Clapham. That was 
subsequently altered, and it was thought better to present the 


_ scheme in sections. The first section, they were aware, extended 


to the Elephant and Castle. When that Bill was obtained they 
went for a further section, which was to carry the line to the 
Swan. It was thought better not to go further in order to avoid 
unnecessary opposition. They now proposed to go for the final 
section, which was something under a mile beyond the original ter- 
minus. There was no doubt that at that final terminus there was an 
aggregation and collection of traffic, which would be of great 
pero to the company. It was a very busy centre ; and as 
Pe extension could be carried out at a cheaper rate per mile than 

© present line, it was desirable to extend the railway to that 
nee It would enable them to get a great deal more traffic per 
: than they would otherwise have obtained. The shareholders 
ak we asked to approve the action of the board in giving 
— of the Bill ; it had been done after very careful considera- 


The company’s solicitor havin ' i i 

; g'read the Bill the chairman 
moved its adoption by the meeting. The motion was seconded by 
Mr. Robinson. we 
oe cpairman, in reply to shareholders, explained that the 
tg e meeting to the motion before them would in no 
ind À + pd the directors to out the proposed extension, 
obtaine à ba stra consent of the shareholders would have to be 
ne re ——e meeting. The shme motive power would 


A Shareholder thought the line might be taken even further than 


had been proposed, C Junction, he thought would make 
a better centre. It was enormously increasing in population, and 
there was no direct route.to the City from it. VE 

The Chairman said the directors preferred.a medium course. 
However, they .were on the road to Clapham Junction, and the 
question of further extensions would doubtless arise by-and-bye 
when they had seen the fate of the proposed Oxford Street 


way. 
The meeting then broke up with a vote of thanks to the chair. 


India Rubber, Gutta Percha and Telegraph Works, 
Company, Limited. | 


Tux 26th ordinary general meeting of this company was held last 
Friday, at the Cannon Street Hotel, Mr.S. W: Silver in the chair. 
The Chairman, in taking the report as read (published in the 
Review last week), said the directors had much pleasure in 
rendering an account to their shareholders of the operations of the 
past year. These showed a balance of £57,748 93. 14d. to net 
profit, rae ee - together with the balance of last year, 
£2,036 63. 8d., for disposal. Out of this the directors recommended 
103. per share, 'i.e., 10 cent. for the year, leaving £41,236 6s. 8d. 
to be carried forward. They had specially to report upon as 
regards the telegraph and electrical departments. As he had told 


‘them at the last meeting, the laying of the cables on the West 


Coast had been completed in the most satisfactory manner. 


Their steamers had also my et gong employed. The purchase 


of the Liverpool premises been made in consequence of the 
lease expiring; in the interests of the company the directors 
thought it better, as preventing any further ‘interruption to 
business, to purchase the freehold of the adjoining premises ; and 
the extension of the London warehouse spoke for itself. The 
company’s general trade operations showed about the same 
amount as last year, notwithstanding the adverse circumstances 
it had had to contend with, with which the shareholders would be 
all more or less familiar, and which had almost prevented their 
participating in the general improvement in the trade operations 
of the country. Regarding the Silvertown strike, they need not 
go far to seek the cause of it. The dock movement had taken 
pee in the vicinity of the company’s works and a number of their 

bourers had allowed themselves to be influenced by a clique of 
agitators and by several irresponsible persons, who, 

e thought, would now admit that they had make a mistake. ‘The 
demand made. by the men for an increase of pay, notwithstanding 
that their wages were in excess of those paid in the locality, had 
been refused, and this led to attacks upon workmen, considerable 
numbers of whom were inclined to pursue their daily avocations, 


and had given rise to the unmanly system of picketing, ete 


fact, a reign of terror had been established, which was traceable 
to the inaction of the police. He had no hesitation in saying 80, 
as, at a later stage, when the police adopted more active measures, 
the entire movement had collapsed and the employés returned 


qoietly to their work on the same terms as -before. To the _ 


rmness and sound judgment of their absent friend, the managing 
director, must be attributed that happy conclusion.. Mr. Gray 
had been ably supported, at considerable personal risk to them- 
selves, by his sons, by the whole staff of electricians, by 
the clerks, the young men in the countinghouse, the fore- 
men - and a strong force of assistants, including several 
workmen and workwomen, so that the works had been kept going. 
throughout, From thé outset Mr. Gray had had the entire con- 
fidence and support of the whole Board ; through his lengthy Pad 
active life-it had been his one object and aim to see that his 
workpeople were justly and kindly treated. He had remonstrated 
with those workmen and had reminded them of the térrible con- 
sequences of their action, the whole of which had come to pass. 
His absence that day was to be regretted. It was the first time 
they had missed him. He was seeking rest, and, in his absence, 
his son, Mr. Robert Gray, would supply his place. He, the 
speaker, hoped and believed that the time was not far distant 
when the era of strikes might be chronicled ; and he had little 
doubt but that which had taken place in Silvertown, within the 
past half year, would form an sport chapter ; and he also felt 
sure that great prominence would then be given to the part taken 
by their absent friend. He ought not to close his remarks with- 
out referring to the Persan-Bvaumont works, which had done good 
work for the company. Without detaining them longer he would 
move the first resolution :—‘‘ That the report and accounts now 
presented be received and adopted, and a dividend of 5 per cent., 
or 10s. per share, free of incume tax, payable after the 15th inst., 
be now declared.” ae 
The motion was seconded by Mr. Bannatyne. 
. Mr. Webber said he would like to propose an amendment to the 
effect that the directors declare an extra dividend of 5 per cent. 
He had bought his shares at a very heavy premium, and con- 
sidering that the board were about to carry forward £41,000, he 
considered it very unfair to the shareholders. 

Mr. Codner seconded the amendment. | a 

The Solicitor to the company sâid it would not be in order with 
the 9th clause in the articles of association, which was to the 
effect that a motion with reference to dividend carried by the 
shareholders would not have effect unless sanctioned by the »oard ; 
as Mr. Webber’s motion was against the wish of the directors, it 
would fall to the ground. | 

The Chairman said the amendment preposed by Mr. Webber 
would be of no avail in any case. ‘I'he reason for carrying 
forward such an amount was that they found it an advan- 
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‘tage to be in the position of being able to buy the raw 

terial judiciously in any quantity, and that during the past 
year it was one of the sources of profit. The competition in the 
manufacture of their goods was such that they had to be very 
careful in laying in their stock of raw material ; he believed he 
had answered the only question. 

The motion that the accounts be adopted was then put to the 
meeting and carried. 

Mr. banantene moved the re-election of Mr. Silver and Mr. 
Marsham as directors, which was een to. 

Prof. Price then proposed the following resolution: “‘ That this 
meeting declares and herewith places on record its sense of the 
great and valuable service rendered to the company during the 
recent strike at Silvertown, in the firm, prudent and just action 
of the managing director, and tenders to him its acknowledgment 
for these services; secondly, the meeting places on record its 
grateful appreciation of the services rendered to the company by 
the chief manager and the heads of the several departments in 
the works at Silvertown during the strike.” 

This was seconded by the Chairman and adopted. 

A vote of thanks to the chairman for presiding, brought the 
meeting to a close. | 


The Société Générale des Téléphones, 


In our last issue we gave some brief particulars of the meeting of 


the above company, and we now append some further details from 
the rt as to the p ings which the Council of Manage- 
went bas taken to protect the shareholders’ interests. The first 
action taken was lodged at the Conseil of the Prefecture of the 
Seine on April 23rd, 1889, to claim the execution of the agreement 
entered into by the company with the Ministry of Posts and Tele- 
graphs on July 22nd, 1886. This claimed the execution, pure and 
simple, of the said agreement. When the Chamber of Deputies 
had authorised the demand for À genes put forward by M. 
Coulon, late Director of Posts and Telegraphs, this action was 
transformed into a claim for 10,000,000 francs damages. The 
agreement of July, 1886, was for 35 years, an appeal was then 
made to the Council of State, objection being taken to the 
referee’s ordinance of August 13th, 1889, which was lodged by the 
President of the Council of the Prefecture of the Seine, on the 
demand of M. Coulon and naming M. Jousselin sole expert in the 
litigation. This ordinance was taken by application of Article 24 
of the Law of July 22nd, 1889, and M. Jousselin was instructed to 
make an estimate of the matériel, &c. Despite this protest, the 
ordinance was upheld because it was not susceptible of opposition. 
A second appeal was then lodged 
Téléphones against the order of August 30th, 1889, signed by the 
Minister of Commerce, enjoining the Administration of Posts and 


Telegraphs to put itself in possession of the offices of the company, 


if necessary with the aid of armed force in case of resistance. 
That constituted an abuse of power, for the company’s offices 


served also as sale and show rooms for a private industry, that’of -/ 


telephone cables and India-rubber. Finally, in Augu 
summons was addressed to the Direction of Posts and Telegraphs 
to pay a sum of 20,000,000 francs for the material value of the 
company’s telephone lines, plus an indemnity to be fixed for 
deprivation of possession. This last was made specially to safe- 
guard the interest which might be due. In regard to other 
matters, the report shows that during the last few years the 
commercial and industrial portion of the company’s business has 
eg extended. The company has two works, the one in the 
Rue des Entrepreneurs at Paris,and the other at Bezons. The 
first is engaged in the construction of telephone matérial. The 
company holds several patents which always assure it plenty of 
work, the State itself being obliged to have recourse toit. Its 
business is increasing so greatly that it is about to make large 
additions. The other works, at Bezons, is engaged in the manu- 
facture of India-rubber articles and cables for telephone lines. 
The company is about to open a new branch, that of submarine 
cables, which does not yet exist in France, and for which that 


country has to go abroad for its supply. This branch, for which | 


the company is in agreement with the Société Frangaise des 
Télégraphes Sousmarins, promises well for the future of the 


company. 


The Direct Spanish Telegraph Company, Limited,— 
The board, subject to audit, decided on Tuesday to recommend 
the payment of a dividend at the rate of 10 per cent. on the pre- 
ference shares and a dividend at the rate of 6 per cent. (free of 
income tax) upon the ordinary shares, making 5} per cent. on the 
ordinary shares for 1889 against 44 per cent. in 1888, and to carry 
forward £846. 


TRAFFIC RECEIPTS. 


The Brazilian Submarine Tele h Com; , Limited. The receipts for th 
week ending February Lathe 1500, aunounted to £4,662, 


The Western and Brazilian Telegraph Company, Limited. The receipta for the week 
ending February lith, after deducting the fifth of the grose receipts payable tc 


the London Platino-Brazilian Telegraph Cumpuny, Limited, were £3,549. 


West India and Panama Telegraph Company, Limited. The estimated traffic receipts 
for the half month eno the 15th February are £5,581, as compared with 
348 in the corresponding period of 1589, 


by the Société Générale des . 


16% 


+. 


st last, 


THE TIMMIS SYSTEM OF ELECTRIC TR 
LIGHTING. | 


Ow Tuosday last an inspection took place at the Lange 


Wagon Company’s Works, at Lancaster, of a train for the 
Argentine Railway (Sir Douglas Fox), fitted with the electrie 
lighting arrangement designed and patented by Mr. Iling A 
Timmis, M.I.C.E.,of Westminster. The electric lighting 
ments were shown in actual working order, and the trials and ex. 
periments were witnessed by representatives from many of og 
leading railway companies. 

Mr. Timmis has already fitted up trains on his system fw 
several foreign railways, and he is at the present time engaged in 
fitting up a number of trains in Russia, France, and 
America, in addition to the two trains now on hand for the Central 
Argentine Railway. à 

In the system designed by Mr. Timmis, he has carried ont the 
following essential conditions :—Every vehicle must carry its own 
lighting power, in the event of its being put into a siding, slipped, 
or break loose from a train. The guard must have the power ty 
light,;or put out, all the lamps in the train. If one or more 


vehicles are slipped, or break loose, the lamps in them, if lit, must 


remain lit, and if not, they must automatically light up. Inter. 
communication between passenger and guard. | 
Mr. Timmis carries out his plan of electric lighting under tro 


systems :—The A system, with a dynamo driven from an axle, ’ 


the B system, with a dynamo and engine on the locomotive or 
tender, and the latter was shown in operation at Lancaster. The 
train consisted of six long bogie cars and one van, with eleven 
double lamps in each car for main lighting, and six anriliary 
lamps. These cars, we may here remark, are very spacious, 
elegantly built, and appear, well suited and furnished for the 
climate in which they are to run. 

The engine and dynamo, which are coupled direct, are very 
compact and light; protected from dust, they are on the saihe 
bed-plate, and are fixed on the side front foot-plate of the engine 
near the smoke box. The engine, of the Westinghouse type, bail 
by Messrs. Alley and Maclellan, of Glasgow, is of 8 indicated 
H.P., and runs at 600 revolutions per minute, with 140 lbs, steam 
pressure, the steam being obtained from the locomotive boiler. Thé 
dynamo is a very neat and compact “ Phenix,” by Messrs. Pater. 
son and Cooper, with an output of 52 volts and 100 ampéres, The 
running of this dynamo was very even, and the lamps were 
remarkable for their steadiness with direct coupling. The 
dynamo and engine, encased, occupied a space 5 feet in 


by 20 inches in breadth and 3 feet high, the total weight being 


35 cwt. | 
The double lamps are of 8 candle-power and 60 volts, the 


auxiliary of 2} candle-power and 8 volts. These lamps are 


a along the sides (the roof being occupied with oil lamps), 
two lamps in each case, protected with strong glass covers; but 
in every alternate case the small auxiliary lamp was placed 
between the two higher voltage lamps. Each car carried a battery 
of 4 secondary cells for lighting the auxiliary lamps, and alsa 
pence etait push knob for electrical communication with the 
guard. 

The various cables and wires required for the several circuits, 


specially manufactured by Messrs. W. T. Glover & Co., of Salford, . 


are carried under the vehicles, and terminate at eavh end ina 
coupler of special design; these couplers, having. sufficient lengths 
of cable attached to them, are so designed that they can be easily 
connected together in the right position. Each coupler is pro 
vided with an automatic arrangement, so that in the event of the 
vehicle breaking away the auxiliary lamps are at once lighted. 
Dummy couplers are provided for attachment when the vehicles 
are separated. The rd’s van is fitted with the necessary con- 
trolling switches and with a bell and battery for passenger com- 
munication. 
The system works thus:—When the dynamo is running aod 
lighting the high voltage lamps the auxiliary’ mo 2 are kept 
inactive ; but when the dynamo is not running, these latter lamps 
can be lighted by the guard turning over the proper switch, : 
. The auxiliary lamps, though of low candle power, give mor 
light than the old oil lamps, and are considered quite sufficient for 
the lighting of the train in the daytime, when going thr 
tunnels, or in the night when carriages are separated from the 
main train and put into sidi The manner in which the 
system is worked, and the means by which the auxiliary cells are 
charged cannot properly be explained without the use of # 
diagram ; but sufficient has been said to show the general nature 
of the plan; on an early occasion, however, we hope to enter 
more into detail of the system Mr. Timmis has designed for 
carrying out an efficient system of electric lighting in trains. 
We may, however, express our satisfaction at the excellent 
results obtained by Mr. ‘l'immis, and of the manner in which the 
various details have been designed and made, and the work 
out, so that the internal decorations and appearance had not been 


interfered with. The various tests and experiments shown were . 


witnessed, we noticed, by representatives from the London 
North Western, the Midland, the Great Western, and the Lanca- 
shire and Yorkshire Railway Companies, ani by other gentlemen 
interested in the subject. | 


| 

| 

| 

| 
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ELECTRIC LIGHTING PROJECTS IN 
| BRUSSELS. 


A LONG and interesting lecture, the first of a series, 
was delivered a few nights since at Brussels, 
before the Society of Engineers and Manufac- 
turers, the subject being the study of projects of 
electrical transmission in Brussels. M. Van Ryssel- 
berghe was announced to explain and defend the 
system which he upholds. A large audience was 

ent, among whom was M. Bruyn, Minister of 
Industry and Public Works, several Brussels burgo- 
masters, and the communal councillors of the capital ; 
a number of engineers and most of the electricians of 
Brussels also took part in the meeting. 

M. VAN RYSSELBERGHE first set forth the position 
of affairs. He had offered to the authorities of Brussels 
ot supply the lamp of two carcels at 34 c. per hour, and 
a German syndicate was preferred to him, for whose 
lamps 5 c. would have to be paid. The mistake of the 
latter was in transporting electricity long distances. 
The lecturer demonstrated that by establishing the 
formule which give the loss of charge, or diminution 
of disposable power, in a conductor of electricity, and 
afterwards in a water canalisation under pressure. His 
contention was that water was especially practical 
and economical, while electricity did not lend itself to 
transport at low price. That was why the Germans 
were obliged to ask 5 c. The speaker showed by 
calculations that electricity of all modes of energy was 
that of which the transport was most onerous ; it was 
necessary that electricity should be consumed on the 
spot to be cheaper than gas. It was on account of 
electrical transport that 5 c. per lamp had to be paid in 
Berlin, 6 c. at La Haye, 7 c. at Havre, and 8 c. at Paris ; 


. only those places did not manufacture gas. Brussels 


did not wish its electricity to be cheaper than its gas, 
and the Administration rejected M. Van Ryssel- 
berghe, who not only offered the lamp at 34 c., but 
offered the city authorities 10 per cent. of his net 
receipts. The whole secret of the project was to reduce 
to a minimum the transport of electricity, which was 
the cause of the expense. The Léopold quarter was 
offered him as a trial ground, but that was not much, 
and was very unfavourably chosen as regards con- 
sumption. At Berlin, by the German system, a square 
of a kilometre up and down, comprising 17 streets or 11 
kilometres of canalisation, was lighted. Three stations 
were necessary at a distance of 500 metres from each 
other ; the ground alone had cost a million-and-a-half 
of francs; the whole of the installations cost eight 


millions for 37,000 lamps, of which two-thirds at most 


were lighted at the same time. M. Van Rysselberghe 
only asked five millions for a canalisation of 50 kilo- 
metres feeding 37,500 lamps of two carcels lighted 
simultaneously. Strong in his calculations, the Belgian 
inventor said to his rivals : “ Can you offer lighting at 
33 ¢.? If you can, I retire. If not, do not speak any 
longer of your economical superiority. Or, rather, 
will you divide the city into two zones so equal that 
we can make a division of them with a short 
straw?” The three German competitors who pre- 
sented themselves six months ago were in connivance 
—making the play for each other, and when they 
became masters of the ground, they formed themselves 
into a syndicate. They had imposed their conditions : 
instead of an 18 years’ concession, they required 35. 
M. Van Rysselberghe would accept a term of 18 years. 
The lecturer concluded by explaining his system, which 
comprised, in the first place, a water canalisation under 
Pressure similar to those already in existence in the 
great ports, such as Antwerp, the working of which 
Save rise to no criticism. All that was necessary was a 
special motor to put the electrical apparatus in motion. 
| his motor must, in the first place, have a perfect regu- 
arity in working. The clever engineer had designed 


a Mat. Simple engine recalling in every way the 
ydraulic torniquet, and working very well ai high 


pressure, The yield i in- 
stalled ‘se yield of a motor of this new system in 


Antwerp attained 80 and 90 per cent. In 


Brussels every street would have its canalisation, in 
accordance with the stipulations. On one site there 
would be an hydraulic canalisation coming from a 
eentral station. At certain points, in the communal 
buildings, there would be hydraulic motors occupying 
little space—about four square metres—and thence 
would come the electric current circulating in a single 
district, therefore at very short distances. M. Van. Rys- 
selberghe, absolutely convinced of the merits of his 
project, concluded by energetically demanding that the 
merits of national labour should never be ignored to the 
profit of foreigners, who, in their newspapers—notably 
in the Berliner Bürsen Zeitung--already crowed over 
having defeated the Belgians. After this interesting 
defence, 

M. Bede, who, before the electricity commission 
nominated by the Communal Council had opposed M. 
Van Rysselberghe’s system, explained his opposition by 
reproducing, in the form of a summary, the calculations 
already published in the Zngénieur-Conseil. [M. Béde 


is the editor of this eng | M. Bède regretted the 
h 


chauvinism of his adversary. The responsibility of the 
authorities of the city was great; it was necessary 
that they should have an installation giving: every 
guarantee. The trials of M. Van. Rysselberghe 
inspired no confidence in competent men, and 
required several years to show its benefits. In case 
of non-success, all that time would have been 
lost to the authorities of the city. 
sary to put an end to the present J'égime. The 
shops and cafés.made theïr own electricity and in- 
stalled stations in the open thoroughfares ; the autho- 
rities were losing important sums. M. Béde laughed 
at the mania of M. Van Rysselberghe, who always saw 
his rivals in Germans. These—of whom there were 
only two—ineluded a Liége firm, which was absolutely 
Belgian, and a Berlin company, which: had united in 
order to establish the Berlin system at Brussels. That 
system had excellentantecedents, whatever might besaid. 
The company paid its shareholders 8 per cent., and had 
obtained the lighting of the whole city. From ascientific 
point of view, the principle which made it appear that 
electricity could not be transported economically was 
entirely false. When M. Van Rysselberghe presented 


his paper for the King’s prize, the jury, which was © 
. composed of scientists, declared in its report that the 


calculations of the author on that point were not 
correct. It was undeniable that the losses would 
be much greater in a system in which there was a 
double transformation of energy. M. Béde went over 
the. calculations afresh, and arrived at conclusions. 
which were diametrically opposed to those of M. 


Van Rysselberghe. The installation of direct dis- 


tribution would cost 1,300,000 francs less and the 
annual expenses would be reduced by 200,000 francs. 
One of the leading German savanis, who had studied, 
detail by detail, the transmission of power to a 
distance, stated that transmission by water or air must 
be cheaper than electricity. Water was only suitable 
for working the machinery of a port or.a railway 
station. When that canalisation was already in exist- 
ence an endeavour might be made to apply it to 
lighting. That had been done at Frankfort, and had 
given bad results. M. Bède showed that water canali- 
sation at a pressure of 50 atmospheres, which was 
extolled for Brussels, would be very dangerous; further, 
hydraulic motors, as well as automatic safety apparatus, 
inspired no confidence in the speaker. Lastly, suffi- 
cient advantages had not been shown to induce the 
authorities to risk the adventure. The fundamental 
vice of the system was a waste of energy; and they 
must believe that M. Van Rysselberghe had deceived 
himself in his calculations, or else that he wished to 
get a higher price for his installation on its being 
taken over by the authorities, or, lastly, that his system 
was very costly. The opinion of M. Bède was con- 
firmed by 

M. LUCIEN ANSPACH, who, speaking as a professor 
of mechanics, showed the dangers of water at a 
pressure such as in case of breakage of the conduits 
the speed should attain 100 metres per second. The 
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calculations of M. Van Rysselberghe were incomplete ; 
it was evidently electricity which it was necessary to 
transport ; in default of that, compressed air presented 
more advantages than water. In a conduit of the same 
size, it would be sufficient to compress air to 10 atmo- 
spheres. M. Anspach, in conclusion, expressed a wish 
to see Belgian electricians light Brussels. 

M. FLAMACHE, a Professor at the University of Gand, 
put several questions to M. Béde, especially regarding 
the undertaking from a ratepayer’s point of view. 

M. BEDE answered very briefly, as it was then mid- 
night, and the discussion of the arguments pro and 
con. terminated by discussions of the subject between 
individual members. 


The above lecture, as already stated, was the first of 
a series, and as the hour was too advanced to allow of 
M. Van Rysselberghe answering his various critics in 
detail, he was given that opportunity a few nights later, 
when he replied in a long and argumentative speech 
which may be summarised as follows: Electricity is 
not transportable, it must be consumed where it is pro- 
duced ; transport could only be effected under a very 
high potential, and the system would thus become 
dangerous. Opposition theories do not take into 
account the particular conditions of application when 
a canalisation has to be extended to a large city. The 
whole success of M. Van Rysselberghe’s idea depended 
on the conception of a cheap and good regular hydraulic 
motor. That motor existed, worked, and had given 
proof of its existence. Accidents which have been 


ridiculously exaggerated would rarely happen and — 


would always be without gravity. The water would 
escape and the pressure would be instantly destroyed, 
because the canalisation was only connected with a 
reservoir of very limited capacity. Moreover, the trials 
of resistance and a good laying down would guarantee 
the solidity of the conduits. In Antwerp and in 
London—where the canalisation was 56 kilomètres in 
length—those interested were convinced by practice of 
the security which the transport of motor-power by 
water under pressure presented. It was sufficient if 
the joints and unions were carefully executed and if 
unequal settling of the soil were prevented. Much 
had been said of air balls or pockets, but M. Van 
Rysselberghe had never thought of applying them ; 


those pockets were not necessary. Lastly, the esti- 


mates, which had been carefully gone through, con- 
firmed the contested price of 3} c. per lamp hour, 
while giving a profit of 100 per cent. on the net cost. 
M. Van Rysselberghe concluded by stating that the 
jury for the King’s prize had only declared his calcula- 
tions inexact when they turned upon the working of a 
motor at a distance by the transport of electric power. 

M. ROYERS, engineer to the city of Antwerp, 
described several water-pressure canalisations and 
quoted different industrial applications of that motor 
power. Experience had shown that accidents were 
rare and never had fatal consequences. As for air 
balls, M. Royers declared himself in accordance with 
M. Bède, but it was not necessary to insist upon that, 
since everybody was agreed as to their suppression and 
that they could not be practically placed. 

M. LEGRAND, Secretary of the Society of Engineers 
and president of the meeting, stated that a visit of in- 
spection would shortly be made to inspect the apparatus 
which was working at Antwerp. 

M. Bede then spoke, and went point by point 
through the statements of M. Van Rysselberghe. 
As to accidents, no one had spoken of the prin- 
cipal consequence—the extinction of the whole of 
the lighting. M. Bède returned to his statement, 
and repeated that the so-called principle according to 
which electricity could not be economically transported 
was totally false. He then quoted some curious in- 
stances of the transport of electricity, and afterwards 
produced a closely figured-out estimate by taking his 
opponent’s figures. M. Bède concluded by affirming 
34 c. per lamp to be an impossible price. 

M. VAN RYSSELBERGHE, like M. Bede, admitted the 


tt — 


accuracy of his adversary’s calculations, but dedneed | 
therefrom conclusions diametrically opposite, | 
These estimates, starting from the same figures and 
arriving at contradictory results, obscured the de 
and simply perplexed the hearers while doing no 
to enlighten them. The meeting ended at midnight 
by a speech from an engineer who went all through 
the problem and demonstrated that M. Bède’s theories 
on the transport of electricity were correct. 
M. Anspach was announced to open the debate at 
the next meeting by comparing hydraulic transmission 
with high and low tension electrical transmissions, 


\ 


THE ST. JAMES’S AND PALL MALL 
CENTRAL STATION. 


Tue above station, which belongs to the St. James’s and Pal] 
Mall Electric Light Company, Limited, has been erected in the 
middle of Mason’s Yard, Duke Street, S.W. It consists of a three. 
storeyed fire-proof building constructed of white brick, and sup. 
ported upon iron pillars and girders in the centre. This main 
block is used for offices and stores, but on the ground floors 
battery of accumulators is being installed. The engine room 
and boiler house have been dug out in the basement. The 
station, which first commenced to supply current in April last 
year, is arranged on the three-wire system of distribution, and is, 
both from the manner in which the mechanical and electrical 
arrangements have been carried out and from its general condi- 
tion, probably the most compact central station in the country. 
In the boiler room, which has been designed to contain six 
boilers, there are at present five Davey-Paxman locomotive boilers 
built of mild steel to work at 150 Ibs. pressure; they are 20 feet 
5 inches long and 6 feet diameter over the barrel. The bvilers . 


stand in one line with the coal bunkers and ash hoist facing the 
fire-boxes, whilst at the back is the underground flue connecting 
to the main shaft. In one corner of the boiler room an artesian 
well is being bored to a depth of 380 feet, but only half this depth 


_ has yet been attained. When completed, the water from this will 


be pumped into an underground reservoir having a capacity of 
12,000 gallons, whilst a separate supply from the town mainsis 
available in case of need. The water from the reservoir is forced 
by three large Worthington pumps into two Berryman feed 
heaters, where the water is raised to 212° F. by the exhaust steam 
from the engine room, and then passed direct to the boilers. In 
addition to this, each boiler has an injector and cold feed from the 
reservoir. 

The engine house is designed for 12 Willans compound central 
valve engines, with centrifugal governors, mounted with the 
dynamos on combination bed plates for direct driving, Ten of 
these engines will be of the II size, working up to 210 horse-power 
at 350 revolutions, whilst the other two will be of the G G size, 


‘working up to 80 horse-power at 480 revolutions. The 10 


dynamos are for 1,700 lamps of 16 C.P. each, and the two sm 
dynamos for 700 lamps of 16 C.P. each. The machines, which 
have drum armatures, are designed to run up to 125 volts, for bat 
tery work, and are all shunt-wound for tion by resistance in 
the field circuit. At present there are ol ins 

e dynamos Com 
prise four 200-unit Siemens machines, two 100-unit Latimer Clark 
dynamos and two 50-unit machines, by the same makers. As, 
however, the number of lights supplied does not exceed 3,500, 


— away, and the demand for light decreases, the two 
ynamos are started and the larger machines stopped. 
The steam pipes are all carri 


the farther end of the boiler house, are carried 


engine house. Each pipe passes round one side of the engine 
house, and is connecte 


boiler and engine, no accident or leakage necessitating repair The 
throw more than one boiler or two engines out of gear. 
exhaust pipes are carried in trenches and lagged, the 
being carried through the feed-heaters, or through a bye-pass % 
required, to the main shaft. the 
he main battery will comprise 240 Elwell-Parker cells of _ 
31 L type, ranged two cells in parallel, thus forming two panies 
120 cells each across the mains. The battery will be conn | 


up on the three-wire system, and fitted with massive regulator 


switches on the charge and discharge circuits at each end of the 
battery, the regulation extending over 14 cells. The cg, po 
discharge will be carried through ampéremeters, the 


| 
| 
| 
| 
| 
| 
which is being increased at the rate of about 2,000 per month, Oy 
two Siemens dynamos are now being run; but as the ps 
prevent any possibility of serious breakdown, and are © 
iron with copper bends. Two 9-inch pipes, connected together at 
the two pipes are then connected across at the éastern en a 
| this means a complete ring, closed on itself, is formed, and by 


fe 
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sat ischarge of 300 ampéres at 110 volts. It will be used 
_ to fill up the oe between the larger machines, 

= that the machines may always work at an economical load, and 
for the night lights, thus allowing the machinery to be shut down 
during the small hours of the night. Two smaller dynamos will 
be used for charging the battery, or they can be adjusted on the 
tor switches to work direct to line, but the lar er machines 

not be used for charging, they being connected t to the 


mains. 

connections to the present switchboard from the machines 
po of heavily insulated tables, carried in porcelain insulators 
on brackets screwed to the overhead girders, the connection bein 
for parallel work on the 3-wire system. From the left han 
terminal of each machine the cable passes through an automatic 
cut-out mounted on the top of the machine, which is designed to 
break the circuit of each machine when the current falls to about 
50 ampéres on shutting down. From this cut-out the cable passes 
to a wain fuse board, a line of six main fuses: being mounted on 
each side of the main switchboard. A collecting bar joins each 
set of six fuses, and these two bars are connected together and 
through an ampéremeter to the middle or intermediate main. 
The right hand terminal of each machine is connected overhead 
to a terminal on the main switchboard, which is of slate, measur- 
ing 9 feet 6 inches wide by 6 feet high. The main terminals 
connected to each machine are mounted in a horizontal line along 
the top of the board, and from each a heavy gunmetal bar is 
carried vertically down to the switch, one being arranged for each 
machine. On this bar is mounted a soft iron needle and scale, 
enclosed in a suitable box to form an ampéremeter. From the 
switch the connection is carried down to a heavy stud placed 
between two horizontal bars, which are connected through three 
ampèremeters apiece to the outer mains. From each of the studs 

between the two bars a heavy strap can be shifted from 
one bar to the other and bolted up firm, thus allowing of each 
machine being placed on one side or other of the 3-wire system as 

uired. 


the machines will be separately excited from the main circuits. 
It will be evident that in changing the machines from one side of 
the system to the other the currents in the armatures are reversed 
owing to one pole being connected permanently to the inter- 
mediate main, but the advantage of having only two omnibus 
bars for a 3-wire system is so great that this object has been 
obtained by automatically reversing the shunt connections by 
means of the same connecting strap on the main board. By this 
means one end of each shunt is connected direct to the left hand 
terminal of each machine, whilst the other passes through a 
switch mounted on the side of each machine. This switch is so 
designed that before breaking the field circuis it throws into 
parallel with the shunt coils a non-inductive resistance of equal 
resistance to the coils, so that on breaking the field circuit the 
extra current discharges harmlessly through this resistance. 
From the switch the wire is led to its section of the main regulator 
and then connected to one of the centre studs between the two 
main bars. Thus, in reversing the connecting strap so as to con- 
nect a machine to the right or left hand outer main, the shunt 
connection is reversed at the same time, so as to magnetise the 
field to suit the change in the direction of the current. A larger 
switchboard is now in course of construction, and will be so 
arranged that the dynamos may work on either side of the mains. 

e engines are arranged to run on their centrifugal governors 
to obtain, as far as possible, a constant speed, the rest of the regu- 
lation being done on a specially designed regulator at the foot of 
the main switchboard. This regulator is formed of a skeleton 
frame tied together by two long horizontal angle irons and a fixed 
steel spindle. Across the angle irons are mounted 12 commutator 
sections, one for each machine, each commutator. being connected 
to a separate resistance of 14 steps for insertion in the field 
magnet circuit. On the fixed spindle are 12 rocking handles 
carrying a bent contact piece, which makes connection on the side 
of each commutator and a collecting strip parallel to it. The 
shifting of each handle backwards or forwards puts in or cuts out 
resistance in that machine. Each handle is fitted with a spur 
wheel, and on each side of the fixed spindle is a rotating spindle. 
The back spindle regulates the right hand side of the mains, the 


front spindle the left hand side, and according as the machine is - 


working on one side or the other of the mains the spur wheels are 
oe by fast and loose pinions sliding on feathers on either 

tto be worked by that shaft. At one end of the regulator two 
np end wheels 15 inches in diameter work the two shafts, and 
in front are the two main voltmeters. The other end of the shafts 


‘are to be fitted with automatic driving gear. The regulating 


ie for each machine comes directly under the line of connec- 
—f belonging to that machine on the main switchboard. 

mid dl Principle of mains employed is the 3-wire system, the 
The — being one-half the sectional area of the other two. 
Sin fee es are formed of bare copper strips, each strip measuring 
ze wide by ‘1 inch thick. The largest main in use is com- 
ne ie of eight such strips, or 1°6 square inch section. The system 
3 tag À is that of a ring main running round Piccadilly, Regent 
ie À aterloo Place, Pall Mall, and St. James’s Street. This 
yet y six heavy feeders, and radial mains branch out beyond 
to the LL, each feeding point pilot wires are brought back 
er vue si so that the pressure on the ring main can be noted 
vette . og mains are run in a cast iron culvert with 
with Seige 2 e culvert joints being leaded and the covers packed 
Aan ei ve red lead. The mains are supported on porcelain 
intervals : and spaced by means of porcelain jockeys. At frequent 

junction boxes are built of brick, with cast ni one 


the clips snap 


covers and stone centres. The junction boxes are drained, and 
the culvert, wherever possible, is laid with a fall to the junction 
box. Wherever a dip occurs which cannot be drained direct, a 
syphon box and hydrant are fitted, so that any water that may 
collect may be pumped out as in the case of gas mains. At any 
junction box the mains can be easily disconnected for testing or 
making connections. To do this on a live main, the connection 
between two sections is first shunted by two copper clips joined 
by an insulated flexible wire, the connection is then broken, and 
off, thus severing the main. The house connec- 
tions are e with vulcanised cable, run in gas barrel, tap 
into the bottom of the culvert and secured by back nuts, and 
carried through to the company’s switch-box in the house. | 

The company does not undertake house wiring, but has issued 
a set of rules for the use of contractors, and all work is inspected 
and tested before passing, and a high standard of insulation main- 
tained. The pressure is kept constant at 107 volts on the ring 
main, and all houses on this main use 106 volt lamps. The voltage 
is raised to 108 in those houses near to the station, and reduced to 
104 in those furthest away. 

The station, which will shortly be in full operation, will have a 
capacity of 16,000 16-C.P. lamps, with ample reserve, and since its 
inauguration there has not been a single failure in the supply of 
current. The chief subscribers are the clubs in the neighbour- 


THE BROOKLYN SUBWAYS"* 


Fina REPORT OF THE COMMISSION—INTERESTING REVIEW OF 
THE UNDERGROUND AND OTHER Wogx IN 


(Concluded from page 187.) 
_ General Superintendent Reilly, of the same company, also sub- 


mits a report to the board in which he says :— 


Terminating either an underground cable, or a cable placed 
upon the elevated railway structure itself at some convenient 

int on the road, we run rubber covered wires from that point 
in a distributing box, 6 inches square, which is placed along the 
footway between the tracks, to the points opposite where it is 
desired to branch them off. The wires are then dropped es 4 
holes in the bottom of the box, run along the cross girder of 
road to the curb line, and jumped directly into the subscribers 
offices or to a branch pole line or house top fixture. Where there 
is a group of subscribers in a block it is the practice to branch a 
cable containing 10 to 25 conductors from the main cable on the 
road to a convenient point in the block, and distribute over house- 
tops from there. 

‘“ We had decided to place some 30 miles of conference standard 
cable in our underground conduits and upon the elevated 


railroad structures during the year, but we were fortunate in - 


perfecting and applying a very simple and effective method of 
ee which enabled us to reduce our cable purchases 
one-half. . . . 

“Close observation of the creosoted conduit and the lead 
covered cables, laid at various times since 1884, seems to prove 
that the destructive agent usually present in freshly 
wood disappears almost entirely after a few years. 

‘“ À Western electric cable, purchased in 1886, and placed in the 
1884 conduit during 1887, over two years ago, shows but very 
slight trace of action on its surface at this date, while part of the 
same cable laid in the 1881 conduit shows quite a scale of carbonate 
of lead after one year’s exposure. Parts of the same cable placed in 
other conduits about a year after their construction show but 
little damage on the s . 

«A Western Electric cable placed by the Metropolitan Compan 
late in 1885 in a creosoted conduit between the Brooklyn cen 
office and the Brooklyn bridge, when examined a few days since, 
after three and a half years’ e , Shows a slight crust of 
carbonate, nent, 2H on the upper part. A. N.Y. and N.J. cable 
laid in the same conduit in 1886 is in the same condition. We do 
not: anticipate the loss of either of these cables from the 
action of gases. To further test the effect of time and ventilation 
on creosoted wood, we placed samples of the Western Electric and 
N.Y. and N.J. cables covered with the alloy of tin and lead in a 
‘box made of creosoted wood, which had been on hand in the yard 
for two years or more, and samples of the same cables in a box 
made of creosoted wood which had been on hand about eight 
months. 

“After being sealed up for three months the boxes were 
opened, and the samples in the old wood box were found to have 
but infrequent patches of what is known chemically as phenolate, 
while the samples in the box made of the later lot of wood were 
thickly covered on the sides and top by phenolate. Either phenol, 
a volatile gas, or acetic acid in combination with carbonic acid 
gas will reduce lead to carbonate of lead. There being no acetic 
acid in the wood properly treated with dead oil of coal tar, and the 
phenol escaping by evaporation and ventilation, the carbonic 
acid gas present will in all probability have no more effect on the 
lead covering than if the cables placed were in ducts of iron or 
other material. It would seem desirable, therefore, before placing 
creosoted conduits underground, to expose them to the air or to 
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artificial means for evaporating the phenol from the creosote, if 
the latter cannot be obtained free from it. There seems to be no 
doubt as to the durability of creosoted wood. Frequent examina- 
tions during the past five years show there is no decay of the 
wood or change of any kind to cause injury in placing or removi 
eables. Its economy, flexibility and safety strongly recommen 
its use for conduits. 

* Our examination of the cables in use seems to show that there 
is a difference in the alloy covering. , The Western electric cable, 
covered with the alloy of lead and tin, placed January, 1885, in a 
conduit completed the previous-montb, is to all appearances in as 
ee a condition as when first laid nearly five years ago. It will 

remembered, the cables covered with pure lead were destroyed 
and removed from this conduit. 

“ A Western electric cable, supposed to be covered with this 
alloy, purchased in 1886, and placed in the conduit in 1887 with 
cable referred to above, shows a slight trace of carbonate, while 
part of the same cable, placed in a newly-laid conduit, is severely 
attacked, as stated in remarks on conduits. The cable first referred 
to above is, in fact, the only one we have which can be said to show 
no action on its surface. We are now having chemical tests made 
on specimens of several cables, to determine, if possible, the 
difference in their composition. 

“ The practice of ventilating the conduits and manholes, as they 
are constructed, by lateral branches to poles and housetops, and to 
which we ascribe our freedom from explosions, have been extended 
considerably during the past year by placing 3-inch iron pipes 
from manholes to the columns of the elevated railroad, which serve 
the double p e of ducts and ventilators. The quantity of gas 
in conduits and manholes has been sensibly reduced, and in two 
instances where conduits entered central office basement, the 
odour of gas, which it seemed impossible to entirely exclude, dis- 
— entirely after the manholes were connected to the 
elevated railroad structure by a number of 3-inch pipes. A large 
tube leading to a dead chimney at this office, in connection with 
pipes to elevated railroads near by, usually keeps the e tunnel 
through which the conduits enter the building pretty from 


gas. 
“ We believe ventilation of this kind is the easiest and best - 


method of preventing the explosions in manholes occasionally 
reported from other cities. 

‘ Experience confirms our belief that manholes should be made 

and roomy, with hooks or guides on the sides where cables 
and junction boxes may be arranged out of the way of workmen 
ed in drawing cables in and out. 

‘“* Except the cables removed on account of destruction of the 
lead covering, we have had no special trouble with either cables or 
terminals, and the electrical condition of our cables remains prac- 
tically as reported last year. All cables connected during this 
year give satisfactory results in insulation and capacity.” 


Tue OPINION OF THE ATTORNEY OF THE BoaRp. 


Mr. James McKeen, the counsel of the Subway Board, in an in- 
teresting opinion on the present situation, says :— 

** Section 6 of the law of 1885 provided that the term of office of 
the commissioners should expire on the first day of November, 
1887, or sooner upon the performance of their functions. By an 
amendment to the Act, passed. in 1887, it was provided that the 
terms of office of the Brooklyn Commissioners should extend until 
November Ist, 1889, unless their functions should have been per- 
formed sooner. Although the Act, as amended, did not in terms 
fix the limit of the duration of the board itself, and although the 
provisions of Section 6 of the Act suggest its continuance by pro- 
viding that the Governor should have power to appoint successors, 
there is no room whatever for doubt, takin g the whole Act together, 
particularly the provisions of Section 9, that the life of the board 
pe — becomes extinct with the expiration of your present terms 
of office. . . . 

“The condition which will result from the expiration of your 
term of office is one full of perplexity. As you are aware, in accord- 
ance with your instructions, I d the attention of the city 
authorities early last winter to the importance of such legislation 
as would enable the work to be continued. It was suggested by 
me that the duties of the Commissioners under the Subway Acts 
might be devolved upon some branch of the city government. It 
was, however, thought by the Mayor wiser that the life of the 
board itself be continued, and a Bill was introduced at the request 
of the Corporation counsel extending the life of the board and 
giving the Mayor power to appoint successors. This Bill failed on 
its final e through the Senate, chiefly owing to the opposi- 
tion of Mr. Senator Worth. It was then too late to pass any alter- 
native measure. The existing situation will no doubt compel 
further legislation at an early day. My own judgment is that a 
separate department or bureau should be created in the city 
government, looking to a permanent control of electrical con- 
ductors in the city. 

‘“ The Act of 1884 imperatively requires that all electrical con- 
ductors shall be placed under the surface, and that Act required 
the local government of the city to remove, after November Ist, 
1885, all telegraph and electric light cables and poles wherever 
found above ground within the corporate limits. This Act remains 
unrepealed, except so far as it is inconsistent with the provisions 
of the Act of 1885. The main purpose of the Act of 1885 was to 
create a commission who should solve the scientific difficulties sup- 
posed to exist, should devise under certain limitations a general 
plan and system of underground subways and compel the electrical 
corporations to use them, the commissioners having power to 
grant deviations from underground systems and allow aerial 


- two years ago. 


wires to be used in certain cases and contingencies, [tig 

obvious that the Legislature in 1885 had no conception of at 
extent of the work which would be required fully to carry eat 
underground system. As has already been shown in 7 


pu powers in the act, to devise and successfully p 


Legislature in 1885, perhaps, had no + 
the business involving the use 


the telegraph have certain rights to the use of streets Et 
are 


gen 
“The various com es distri 


Purpose of 
by virtue of their corporation, to the use of the public streets 
their conductors, either above ground or under ground. They 
government to obtain franchises for 
their businesses, but after obtaining such franchises they continue 
to be subject to the provisions of the subway acts to the same 
extent as og companies. 
“ At an early stage in the life of your board the question arose 


operated, they should be 
occasion to dissent from the opinion in the matter of the corpora. 
tion counsel, but I have not construed it as a warrant. for the 
indefinite extension and continuance of the overhead electrical 
couductors. The city officials, however, have, I believe, allowed 
these to be extended, without any permits from your commission, 
construing such extensions to be within the terms of the various 
franchises conferred by the Common Council u these com- 

ies. In view of the expiration of the commission there would 
seem to be, after November Ist, no board or department of the 
city government having power to permit aerial wires. I am 
unable to discover how they can be lawfully extended or main- 
tained except in accordance with such permits for deviations from 
underground systems as may have been granted by you. It would 
seem that the duty becomes again affirmatively developed upon 
the local government of the city to remove them, wherever found 
above ground within the corporate limits. In short, it seems to 
me that the object of the creation of the commission by the Act 
of 1885 was to enable all companies authorised to use electrical 
conductors in the city to get their conductors underground with 
the aid and approval of the board, they having the right, in 
certain specified cases, to deviate from an underground system 
where that was discovered by the board to be impracticable. If 
companies themselves have been unable to devise and get in 
operation a successful underground system, and have to 
procure from the board the requisite permission to deviate from 
such a system, it would appear to be their misfortune.” 

The concluding report is from the inspector of the board, who 
describes the routes and wiring of the Municipal D mr = 
Company of Brooklyn, and of the Citizens” Electric Ill 
Company of the same city. 


PROCEEDINGS OF SOCIETIES. 
The Institution of Electrical Engineers. 


(Concluded from page 190.) 
In some bd pe of machines made in the United States a series 
coil is wound round the armature instead of on the field n 
It is then sometimes wound obliquely so that it lies against the 
two trailing pole corners. The idea in arranging it o uely is, 


no doubt, to counterbalance the obliquity due to the 


current in some way. If the series coil is wound on the 
it must have enough ampére-turns to counterbalance the back 
current-turns on the armature, and, in addition to this, enough to 
increase the armature induction enough to allow for the 2 
resistance at full load. In a large machine, therefore, it is eq 
to but little more than the back current-turns. As it is arraD 
obliquely it also counteracts part of the cross current-turns ; 
as the cross current-turns are always much more numerous - 
the back current-turns, the series coil in this position lessens pc 
cross induction to a very small extent. This arrangement 
therefore little 
As a very weak field is enough to reverse the current . 
section, a small pole-piece might be so applied to the armature 
to reverse the sections at any convenient place. If the ooo à 
could take place in such a position that the brushes would pe a 
negative lead, the back current-turns would be converted res 
forward current-turns, and a machine could be designed pe = 
constant electromotive force, or even a higher electromotive | 
at full load, without any series winding on the magnets a 4 
Reversing pole-pieces, as they are called, were brought ou sale 
ig. 10 shows a simple case. Two wees 
pieces are shown. In order that there may be some in _ L 
in the same direction as that in the left limb of the magnet, 
clear that the line integral of the magnetic force from 4 to 8 
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j brushes are under these reversing pole-pieces 

the yt through the neutral points, and the cross 

tial is wn 0/10. Each reversing magnet must therefore have 

campère-turns on it to counteract the cross current-turns, and a 

i more to cause the reversal. In large machines these pole- 
pieces are thus difficult to work in. ’ 

In s drum armature it would not be n to have two 
reversing poles; one wound with a little more than 4 n © ampère- 
turns would be enough. Of course these poles should have their 
coils in series with the armature, so that their excitation varies 
with the cross current-turns. > 

If the reversing pole-piece, a, is made larger, and attached to 
the yoke, the same number of current-turns is n , as the 

9 is at the same magnetic potential as the centre of the arma- 
ae if the magnet limbs have equal coils, and the left pole-piece 
is not highly pr As the reversing pole needs no excita- 
tion at no load, the shunt must be wound on both limbs equally. 
But the series coils may all be wound on one limb go that the yoke 
is not at the same potential as the centre of the armature at full 
load. Suppose the series coil has n c/16 ampére-turns on each 


Fire. 10. Fra. 11. 


former, with no reversing pole-pieces, the whole may be put on 
one formet, and the reversing pole-piece then requires but little 
wire on it. But the reversing pole-piece does away with the need 


of much series winding on the fields, so there would not be any-. 


thing like these series current-turns to be arranged at pleasure ; 
in fact, if the reversing pole-piece were put on one side, so as to 
give negative lead to the brushes, there would be no need of any ; 
and for this reason the reversing pole-piece is, in large machines 
at least, somewhat impracticable. 
Pi 11 an arrangement in = a 
ectro-inagnet is arranged against the uncove part of an 
armature. The horseshoe, as a whole, provides a convenient 
path for the line of induction due to the cross ampére-turns. If 


Fra. 12. 
—\ 
| 
À 
Fra. 18. 


the clectro-magnet has more ampére turns on it than there are on 
ae 2 e armature covered by it, one pole of it will act as a 
attach £2 po e piece. This electro-magnet is a little difficult to 
age, as the € dynamo so as not to cause excessive magnetic leak- 
Fig be ) sides of it come near the main poles of the dynamo. - 
‘#18 a diagram of another method. The armature proper 


is made as usual, but the connections to the commutator pass over 
the outside of a sort of subsidiary armature core. The electro- 
motive force needed for reversing a section is induced in the con- 
nection by a subsidiary field magnet with narrow pole pieces, as 
shown. The little field magnets are wound in series with the 
main circuit. The connections are shown embedded in the core 
as in the notches of a Pacinotti armature. A small yoke is shown 


- in fig. 12; in = the subsidiary magnets would be mounted 


ig. 13 shows an arrangement in whi e subsidiary magnets 
are mounted on the er that holds the brushes, so that the 
machine can be regulated by moving the brushes backwards or 
forwards without producing sparking. 

It is probable that some form of reversing pole piece will come 
into general use, so these forms are described at length. 

The advantages to be gained by such an arrangement are very 
great. The brushes do not need to be shifted as the load varies, 
which saves attendance and wear. Back current turns are avoided, 
and this reduces the expense in the series field windings, and 
saves power now wasted in them. The field magnets can be made 
smaller, and the induction in them will be the same at full load as 
at no load, so that the electromotive force will not be unstable at 
light —_— state of things which is not always avoidable at 


presen 

A smooth surface commutator, such as is generally used in low 
tension dynamos, is seldom used on machines for arc lighting. 
No doubt the reason is this: An arc light machine must be series 
-wound, because it would be too expensive to wind the field magnets 
with small enough wire to act as a shunt. Though series-wound, 
it must be arranged so that any increase of current is accompanied 
by a decrease in the electromotive force, or the lamps would 

cker. The point of no sparking, therefore, shifts forward when 
the current increases, and backwards if the current decreases. 
There must be a = number of turns per section, so that the 
least movement of the non king point causes sparking at the 
brushes. If the current of the machine increases above the 


‘normal, so that the brushes are no longer far enough forward to 


avoid sparking, the spark caused remains as a small arc till the 
current in the conductors of the section comes to the normal, and 
then disappears. If the machine current falls helow the normal, 
the current in the section will have increased beyond the arma- 
ture current, and the arc so formed may continue long enough to 
burn the commutator sections, or even to 
machines with very few commutator sections the brushes are 
always given too little lead, otherwise there would be a flash round 
every time the current fell below the normal. ‘No doubt this is 
why the practice in arc light machines is to use few commutator 
sections, to leave a small air space between them, and to give the 
brushes less than sparkless lead, so that the sparks then form 
between the end of the brush and the edge of the section, and do 
not destroy the surface of the commutator, and do not flash round. 
In spite of this, however, arc light machines have been made for 
some time with continuous surface commutators. 


GRAMME AND Drum ARMATURES. 


The drum armature was invented by Worms de Romilly, and 
in 1872 an account was published in Les Mondes. 

First, as to winding. Ifa given armature is wound Gramme or 
drum, with a given number of external turns, there is less resist- 
ance in the drum, unless the armature is of very large diameter in 
par to its length. If the discs are made x er d for a 

armature, a ter radial depth can be allowed, as the 
space used for inside turns in the Gramme can be utilised for 


iron. 3 

If the radial depth of the disc is greater, and the induction in 
the iron of the armature is the same, the induction in the air gap 
is greater. This takes heavier field magnets and more excitation, 
but increases the output of the armature. In addition to this it 
admits of more armature current turns, as the cross induction 
can be increased also without reversing the induction under the 
leading pole corners. With a drum armature a very much larger 
single-magnet machine can therefore be built than with a 
Gramme. | 

Each section of the Gramme machine has a higher resistance 
than that of a drum with the same number of commutator sec- 
tions. If a given armature is wound Gramme instead of drum, 
the self-induction is about double for each external turn, because 
the conductor also makes a little field of its own inside the arma- 
ture, as in fig. 3, being close to the iron, and the self-induction 
due to that would be about equal to that of the active part of the 
conductor. Two turns per section make the self-induction from 
three to four times as great as it would be with one turn. There 
is no mutual induction between the conductors in connection with 
the opposite brushes, as in a drum machine, so the self-induction 
in the Gramme may be taken as twice that of the drum. The 
Gramme may, however, be made with twice as many commutator 
sections, giving one turn per section. The self-induction of a 
section is thus greater then the self and mutual induction of half 
a convolution in the drum, and the resistance is also greater. The 
Gramme, therefore, still requires a stronger reversing field. The 
effect of this is that a small displacement of the brushes—or, what 
is the same thing, a small variation of the load—causes a greater 
spark at the tip of the brush. If the armature is perfectly sym- 
metrically made a position of no sparking can be found for any 
given load with a large number of turns per section, but the least 
variation of load or movement of the brushes will then give rise 
to sparki 


king. 
The Crime has still another great disadvantage when used in - 


round. In 
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large machines. The current turns on the armature bring the 
sides of the internal hole to a considerable difference of magnetic 

tential, and this causes induction in the spindle, and heats it. 

his not only causes waste of power, but frequently the heat is 
conducted to the bearings and initiates hot bearings in addition. 
In a drum armature the sides of the inside hole have only a 
difference of potential of lq B /pa, as the armature current turns 


do not affect the spindle. The armature can generally be made . 


of such radial depth that it is slightly magnetised, while a Gramme 
armature is generally taken up as high as consistent with my oe | 
cool and economy of field wire. e induction due to the bac 

turns in the central hole in a Gramme machine introduces a cor- 
rection in the size of 
induction in the hole is really oblique, and is due to the whole of 


the armature current turns, so that the leakage is often very 


serious. 

The drawbacks to the drum armature are all mechanical. In 
small drums the difficulty of winding, the want of ventilation at 
the ends, and the difficulty and expense of repair, more than 
balance the advantages of small resistance and little wire, or large 
output. 

In large machines the same drawbacks appear, but they are of 
less relative importance. Without doubt, the large dynamo of 
the future will be a four-pole or six-poledrum. By using four 
poles a much larger machine can be made without trouble from 
cross induction. The end connections, which are the greatest 
difficulty, then become much simpler, and any part of any con- 


 volution can be taken out for repair without disturbing the rest 


of the conductors. The central ventilation hole is much larger, 
prin dpa depth need only be half what it is in a twofold 
machine. 


RELATION oF Morors ro DyNAmos. 


Having discussed the full theory of dynamos, its application 
to motors is, of course, exceedingly simple. A motor is nothin 


but a dynamo running the other way, as a dynamo is a practi- 


cally reversible machine. 

Fig. 14 shows a d armature with the position of the 
brushes and the back and cross armature windings. For simpli- 
city the brushes are shown as touching the outside of the arma- 
ture instead of the commutator. 


< TES 


Fia. 14. 


Suppose the direction of the currents in the field and armature 
to remain the same, but the direction of rotation of the armature 
to reverse, the dynamo then becomes a motor. The brushes must 
be inclined the other way, as shown dotted, otherwise the ends 
would catch in the commutator. The cross and back turns 
remain as before, so that the armature current opposes the field 
excitation. The brushes would be in exactly the same place in 
the motor as in the dynamo if the field where the commutation 
takes place were uniform. As a matter of fact, it is stronger near 
the pole corner, so a motor has a very little less lead. It has 
sometimes been said that the armature current assists the field in 
a motor, but this can only take place if the brushes are given a 
negative lead. The same result is obtained in a dynamo by 
putting the brushes back; but in both cases, of course, this leads 
to excessive sparking. It is sometimes imagined that some effect 
of the convolutions being commutated acts differently in a motor, 
but a glance at the diagram shows that the action is completely 
reversed. The section being commutated in a dynamo, opposes 
the movement of the armature; in a motor it assists the arma- 
ture. No appreciable Foucault currents can be caused by the 
reversal of the section. If any were, they would assist the dynamo 
and oppose the motor, so that they would also be reversible. 

Most writers on dynamos speak of loss of electromotive force and 
loss of power by “ self-induction of the armature.” This is often 
supposed to amount to about 5 per cent. or 10 per cent. There 
must be some misunderstanding about this, as there is no way in 


-which such a loss could take place. The current in the armature 


magnet iron, as it acts as waste field. The 


is sensibly constant except in the section being commutated, : 
any case, power cannot be lost by self-induction. "a be 
There is, then, no point in which the dynamo is not Perfectly 
reversible, except a merely theoretical difference in the Position of 
the brushes, and there is no foundation for the idea that à motor 
should have a large armature and a weak field. In so far ag 
departs 4 a dynamo it is bad, “y 
course, the winding o e d magnets in motor 
different. 
The winding and design of magnets of motors has received but 
little attention. Suppose a motor is to run at constant speed 
a constant potential circuit. The shunt excitation is ” 


Qs = la Bao/Mo + 9 Bgo + lin Bmo/p, 
the suffixes o and f showing reference to full or no load. 
At full load the armature induction must be reduced go that 
the full load current passes. If & is the terminal electromotive 
force, and rx the armature resistance, the armature. induction # 


full load Bay = Bao.» and the gap induction is ale 


reduced in the same proportion. The full load magnetic potential 


of the field coils is 


Qs 4m = la Ba/pa + (x — 8) nC/10 + g By + lm Em/um (8) 

The alteration of the first and last terms makes go little 
difference to the value of Om +, or Os that it may be disregarded, 
The full load excitation is thus increased by (x — 6) n c/10, and 
decreased by the difference between 2 9 By and 2 g By. That is 
to say, extra field excitation is needed to counteract the back 
current turns on the armature, and less excitation is needed to 
produce the reduced air gap induction. If these are equal, the 
machine will keep constant speed when shunt wound. In a 
small or slow machine the armature loss is large; in a large one 
the back induction is great. A small machine, therefore, needs 
backward wound series coils, and a large one forward wound. If 
(7 — 0) n c/10 = g Bgo — g By, the shunt ampére turns needed 
at no load and full load differ only by the difference of excitation 
needed to magnetise the iron of the field magnets and armature, 
Unless the machine is very small, the difference in the armature 
and field induction is not important. It tends to make the motor 
run slower at full load, and this may be taken into account where 
very exact work is needed. 

As the field indaction in a motor is highest at no load, the ares 
of cross section is 

Ba r Qp 
de 

it is thus somewhat smaller than in the case of the corresponding 
compound-wound dynamo. | 

As a shunt machine is simpler to make than a compound, and 
as a differentially wound motor may start backwards, shunt 
winding is preferable. Within wide limits of size constant speed 
motors can be designed with simple shunt winding. All thatis 
needed isto make (y; equal to g By — g By. O = (x - 8 

2abBat $ 

n c/10, and By = (a + d) (r + 49)6? where d is an allowance 


for fringe, and @ is also made a little large to allow for fringe. 
20abBat 


This gives. 
(a + d) (r + #g)no (20) 


This appears complicated, but when the symbols are replaced y 
numbers for an actual machine, of course it is quite simple. 
will be found that in very small motors this makes the pole angle 
too small, while in large machines the pole pieces would embrace 
the armature so much as to cause excessive pm age leakage and, 
reversed induction under the trailing corner, the pole pieces 
are designed to obviate this. 

A properly designed direct current motor has also the de: 
convenient property uf running at approximately constant 
even if the electromotive force on it varies. If the field and arms- 
ture are not highly magnetised the armature induction varies 
approximately as the electromotive force on the shunt. The 
armature induction, and, consequently, back electromotive force, 
of the machine thus varies as the electromotive force on the mains, 
which is just the condition wanted for constant speed. A direct 
current motor will therefore preserve approximately constant 
speed, not only with varying load, but also with varying electro- 
motive force. 


0 —@ = 


SMALL AIR SPACE Dynamos. 


There is a type of machine that has not yet been much studied; 
that is, the dynamo or motor in which the gap is kept small, being 
merely a mechanical clearance to allow the armature to rotate. 

Obviously, as the air space is small, the magnets will need very 
little excitation, and there will be no waste field to speak of; 80 
the magnets may be made exceedingly small and light, though 
that does not appear to have been generally realised. The Pac 
notti is the best known form of this machine, the Brush being 8 
good example. The drawback to the Pacinotti armature is 
it gives rise to Foucault currents in the field magnets, and for 
that reason it is not generally used now, though the difficulty 1s 
sometimes overconie by making the teeth small and numerous. 

Machines with the armature wires wound through holes near 
the periphery have been made on the Continent, but apparently 


with the view of increasing the armature induction by ae 


the air space. This form, however, admits of very 8 
magnets with very little excitation, so that it is specially adapted 
for machines where extreme lightness is needed. 


| 
| 
Sy 
AE 


been assumed that the heat generated there is no 
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, however, a trouble arises in small gap machines. 

2 tyre is very small, the cross induction is very great, 
the induction under the leading pole corner is reversed. 
course there is a position of the brushes with no sparking, but 
is very far f , more especially if the is very slow, as 
self-induction of each armature section is then considerable. 
e result is that the back current turns are very great, and so 
field magnets necessary for full load are not so very small 
all. If the dynamo is running at a very slow —such, 
for instance, as a motor on à tramcar at 200 or 300 revolutions— 
the brushes may be allowed to spark, as the sparking will be small, 
and given no lead, or just enough to preserve constant speed. 
This form of machine is suitable for the application of reversing 
pole pieces. It was shown that in any ordinary machine the diffi- 
culty of designing reversing pole pieces arises from the difference 


of magnetic regen between the pole pieces and the armature. 


In this machine the difference is very small, so reversing pole 
pieces can easily be applied. 

In the case of the Brush machine the cross induction is 
enormous, and the back current turns are therefore enormous too. 
The result of this is that the lead of the brushes is very great. 
Such a machine may be short circuited without any dangerous 
increase of current. In fact, it has been used for charging bat- 
teries for train lighting at varying speeds. As the speed increases 
the current tends to increase, and reduces the armature induction 
enough to keep the current within safe limits, even if the speed is 
increased several fold. 

The excessive heating of the trailing pole corner in the Brush 
machine has given rise to many speculations. It has generally 
greater than at 
the leading pole corner, but that it is additionally heated by the 
hot air from the armature. It is more probable that the exces- 
sive heating is due chiefly to increased Foucault currents. As 
the brushes have considerable lead, the coil leaving the trailing 
corner is not in parallel with the other, so that the heating by 
Foucault currents in the trailing corner would be nearly four 
times as great as under the leading corner where two coils are in 

el. The iron is probably too highly etised to allow 
the induction to vary quite so much as this, and as it is cast iron, 


corner 


the resistance prevents the heating being still À or my, The 
4 also very highly magnetised, while the leading 
probably has its magnetism slightly reversed. The heating from 
variation of magnetisation at the trailing pole corner is thus much 
greater, especially when the enormous magnetic force is con- 
sidered, and the frequent passage of the armature notches. A 
40-lighter has something like 120 per second. 
As a Brush machine has very little air space, the shunt is very 
small, so that the compound machine is chiefly wound with series 
wire. 


Correction mx Testine GRamme Macurnes. 


In the method of testing machines by running them as motors 
at no load, the machine is run as a motor with the armature in- 
duction the same as at full load. The power taken to drive it 
gives the stray power, i.e., the loss of conversion. To this is 
added the loss by resistance in the armature and fields, and the 
efficiency of the dynamo or motor is thus calculated. The stray 
power consists of loss by mechanical friction, the loss by reversal 
of magnetisation, and loss by Foucault currents, and it has been 
assumed that these remain constant if the armature induction is 
constant. The theory of armature reaction, however, points to a 
few corrections. The loss by Foucault currents in the armature 
a is greater at full load than no load, by at most 33 per 
cent. e loss by reversal of magnetisation may also be slightly 
greater, as the induction in some parts of the armature may be 
greater. The loss by Foucault currents in the discs is slightly 

eater, but as this loss is exceedingly small, that does not matter. 

hese increased losses are of little more than theoretical import- 
ance, but it is as well to point them out. If the machine is a 
ae Gramme, the heating in the centre is largely increased at 
full load, so this method of testing does rot give perfectly reliable 
results in the case of such large machines. For small machines 
and large drum machines it is very convenient. 

This paper has been devoted to direct current dynamos, as the 
corresponding treatment of alternating current machines is per- 
haps hardly ripe for discussion yet, though it is of enormous im- 
portance, as the whole theory of running machines in parallel, and 
of alternating motors, depends upon it. 


WIRE GAUGE AND AMPERAGE TABLE. 


The following extract from Prof. Silvanus Thompson’s Cantor Lectures on the “ Electro-magnet ” will prove of service to our readers. 


Dimensions, Permissible Amperage, Probable Heating, and Permissible Depth. 
At 1,000 Amps. to square At 2,000 Amps. to square At 3,000 Amps. to square || At 4,000 Amps. to square 
Diam, | Sertion | Fine to À À inch. inch. inch. inch. 


(bare.) | (covered). (covered). 


© 
@ 
© 


1 
21°0 2 63 315 |115°2 28 || 42°0 
25°6 2 27 51°2 |228°8 15 
6 60 48°9 |147°6 ‘27 || 65°2 |262°4 15 
40°2 6 59 60°3 |165°6 ‘26 | 80°4 12944 15 
48°6 6 


Stranded, 
7/22 | 084 0043 9-62 1018 | 43 6°73 | 40 
7/20 108 | ‘007: 7:81 67:1 | 7°13 8-94 | 3°7 
7/18 144 | -0128 6°09 408 127 12°4 3°4 
7/16 192 | -0229 5°10 286 172 3-2 
7/15 216 | -0289 4°27 20°1 ||28°9 19°5 3:1 
7/14 240 | -0356 3°87 ||35°6 21°8 3:1 
7/13 “276 | ‘0462 3°38 126 ||46°2 24°7 3:0 
7/12 ‘312 | ‘0595 3-01 9-97 prs 28°5 29 


Figures in col igni 
hoon anne marked A signify number of ampéres that 
Figures in columns marked F signif on et 
nark y number of 
(Fabrenheit) that the coil will warm up if there is only one layer 
wire, and on the assumption that the heat is radiated only from 


the outer surface of the coil : the cal : 


Rise in temperature (Fahrenheit degrees) 
= 225 x number of watts lost per square inch. 
= 159 x sectional area x number of turns to 1 inch 
(at 1,000 ampéres per square inch). | 


LS a columns marked D are the depths in inches to which 
pes) 0 Wound if 1 watt be lost by each square inch of 


& surface, ‘ 
Only Outside radiating surface of the bobbin 


Rule for calculating a 7-strand cable:—Diameter of cable = 
1:134 x diameter of equivalent round wire. 

Figures under heading “ Turns to 1 linear inch” are calculated 
for cotton-covered wires of average thicknesses of coverings used 
for the different gauges, viz., 14 mils. additional diameter on round 
wires (from No. 22), and 20 mils. on stranded or square wire. 

Figures under heading “‘ Turns per square inch ” are calculated 
from preceding, allowing 10 per cent. for bedding of layers. 

Resistance (ohms) of coil of copper wire, occupying v cubic 
inches of coil space, and of which the gauge is d mils. uncovered, 
and p mils. covered, may be approximately calculated by the 
rule :— 


v 
ohms = 960700 


The data op Re. sizes of wires of various gauges are kind) 
furnished by the London Electric Wire Company. 
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onding | 
that is | | à | 
50 | 2-46 | 365 | -28 | 
r~ 6) | 9.: , 1:23 | 9-12 | 1:13 1°85 | 20:52 | : 24 
20 036 18 52 377: | 1°26 3:56 3°6 2°52 14°24 ‘92 | ‘37 | 7-24 74,2 «21 
19 | ‘040 | ‘0012 2 4:64 | 3:3 3°62 | 1856 ‘83 | 96 | -19 
fringe. 18 | ‘048 | -0018 | 1613 | 286 47 | 32 || 48 | 219 | -79 | 72 | 492 laze | | 
15 | vo | 1168 | 120. 29 | 80 338 | -70 |150 |768 | 31 |200 |1864 | | 
46 | 28 || 100 | 26-4 11595 | ‘16 | 
- 12 | +104] -0085 | 8-48 751 | 85 128 | | 
abrace os | 769 | 650 hos | 128 | 25 | 
ze and 10 | ‘128 | -0128 | 7-04 | 545 128 | 143 | 7 | 
pieces 9 ‘144 , -0163 | 6°33 | 441 (16°3 164 | | 
| 160! 0201 | 574 | 363 |184 | | 
D. 7 sui 0243 | 526 | 304 (243 | 204 | | > 
| ge | line | Lire hore | 
varies 143 | 357 | -92 || 21-4 | 
The | | 88 || 38°) 
| 254 | 496 | | | 91:6 2747 20 
force, | 458 | 687 | ‘79 |687 11545 | :85 |. 
direct | 71:2 | 871 | |1068 52 La Pad 
| | 2 | 19 
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ABSTRACTS 
OF PUBLISHED SPECIFICATIONS, 1888 


16852. ‘ Improvements in apparatus designed for use in con- 
nection with variable electric currents, the said improvements 
being also applicable to alternate current motors.” W. T. 
Goozpen, L. B. Arxrnson, and 8S. C. G. Gotp. Dated November 
20. 8d. Consists of one or more pri and secondary electric 
circuits having a variable magnetic circuit or circuits, so that the 
primary circuit or circuits, being closed on the source of current, 
and the secondary circuit or circuits being closed through lamps, 
or other cutrent-absorbing circuits, it is possible, without opening 
or closing any circuits, to produce currents in any of the secondary 
circuits as yoy by varying the position of the magnetic cir- 
cuit so as to divert the lines of force from any secondary circuit or 
circuits, in which current is not required, to any other circuit or 
circuits in which current is required. 4 claims. ' 


18450. “ Improvements in dynamo-electric machines and elec- 
tric motors.” 5. Y. Jonnson. (Communicated from abroad by 
C. ‘S. Bradley; of America.) Dated December 18. 11d. The 
armature core is, according to this invention, constructed so that 
it reaches out so as to almost touch the pole pieces, and the copper 
conductors or windings aresunk in grooves formed lengthwise in 
the g's ag of the core, such grooves being of greater depth 
than width, and the grooves of less width than the intervening 
projections of iron which stand between groove and groove. By 
this construction a machine is produced in which the magnetic 
circuits are as penne À complete and unbroken as possible, the only 
break béing the small clearance necessary for the rotation of the 
armature. By properly proportioning the iron ribs left between 
the grooves on the iron m of the armature, eddying or local 
currents in the bars can be to a large extent prevented. 10 


18812. “ Improved method and apparatus for the distribution 
of electricity by means of alternating currents of electricity in 
conjunction with electrical storage.” R. F.. Yorxe. Dated 
December 24. 8d. Claims :—1. The method of regulation and main- 
tenance of a uniform potential in an alternating circuit by one or 
more storage stations of accumulators charged from or discharging 
into the main circuit as required by transforming apparatus, sub- 
stantially as described. 2. Insuch a method of storage regula- 
tion the combination of an alternator, a coupled dynamo, and an 
accumulator, the alternating motor and dynamo charging or re- 
ceiving discharge from the accumulator, the field magnets being 
weakened or strengthened automatically by compounding or by 
hand regulation of the resistance, in order to control the rate of 
charge or discharge of the accumulators to or from the main cir- 
cuit, substantially as described. 


18930. “ Electric apparatus for indicating when machines are 
in motion, and the speed, work, and the like thereof.” J. BLAMIRES 
and W. BLamires. Dated December 28. 8d. Any and all 
machines required to examine or test are so arranged as to be 
capable of being put at will into an electric circuit, or circuits, 
by means of wire battery (or other electric generator) and switch 
arrangement, the said machine may carry at some convenient part 
a: tappet, finger, wheel, or other arrangement which is so con- 
trived as to make and break the electric circuit, and thereby allows 
the transmission of the electric current at every revolution, or 
other required movement of the machine, or at any period when 
any given piece of work has been effected by the machine, the said 
electric current signals, indicates, or records at the switchboard, 
by any of the usual means of sound or motion, such as striking a 
en of galvanometer, or any other selected device. 
2 claims. 


‘18968. ‘‘ Improvements in and relating to electric primers or 
igniters for blasting or firing mines, torpedoes, guns, and the 
like.” E. L. Zaurnsxrt and H. J. Smite. Dated December 28. 
8d. Consists in a primer in which the igniting or initial charge 
is kept separate from the detonator. 


1889. 


859. “ Improvements in telephonic apparatus.” H. F. Jackson 
and D. SincLarr. Dated January 17. Has for its object 
improvements in switchboards for telephonic exchanges, whereby 
operators may work on opposite sides of the boards, and a largely 
increased number of subscribers’ lines may be operated from a 
board occupying a given space ; and the invention also comprises 
improvements in the construction and operation of the sprin 
jacks fitted on such boards, and in switches for use on switchboar 
tables to enable the operators to call subscribers or connect them 
to the exchange telephone and to each other. 4 claims. 


1101. ‘“ Improvements in and relating to underground mains 
for electric conductors.” W. Lowrie and C. J. Hazz. Dated 
January 21. 8d. Ordinary pipes, having thimble, flange, or 
spigot and socket joints, are used. At required points in the line 
of mains short special castings are provided, which at one end are 
formed as a spigot, while the other curves outward, like the 
mouth of a bell. This bell-mouthed end has a flange in the form 
of a square, and bolt-holes are made in the corners thereof. Other 
special castings of a similar kind are made with a socket, instead 


of a spigot end, so as to suit the junction with the adjoining pipes: 


in either direction. The curve of the bell-mouthed ends, and the 
distance from centres of the corner bolt-holes are the same in all 


cases, irrespective of the diameter of the pi 

an extension, so that they are interchangestle sc hae aa form 
to their connection with boxes. The boxes used are of dj 
dimensions, but of two kinds. One, which may be called themes 
strest box, is of à cubical character—all its sides being enn 
the er kind is called a branch dat 
an ally forms a short piece of the lin ipe i : 


. 1112. “Improvements in simultaneous telepho ‘Wx 
grap y.” E. Gwospzrr. Dated January 21. 6d. 
mode of providing for simultaneously telephoning and telégpagh 
ing through one and the same line wire, as herein descri 
essential features of novelty being connecting the positive le of 
the battery to the earth, and the negative pole to the tina, tad 
the employment of double wire electro-magnets for the tel : 
apparatus, the primary wire being connected to the line, and the 
secondary wire being short circuited on itself, as set forth | 

1113, “ Improvements in long distance telephony.” — : 
pEFF. Dated January 21. 6d. “Cine :—], À direct tine ie 
out any intermediate electro-magnets. 2. A line, the extremitie 
of which are insulated from earth. 3. The microphones and the 
telephones connected through separate condensers to the line and 
with the earth, or to a return line; in this latter case by means of 
condensers, the electric capacity of which is in pol À with 
the respective resistances of the two lines. 


1167. “Improvements in and relating to switches and switch 
connections for electric circuits.” W. Lowrie and C. J. Hits, 
Dated January 22. 11d. Relates to switches and switch connes | 
tions, especially intended for high potential currents of electri 
whereby such currents may be switched from one circuit to another, 
or two or more currents combined and directed in any desired 
manner, with rapidity and safety. 9 claims. 

1168. “ Improvements in electric current switches.” W. Lowi 
and C. J. Hatt. Dated January 22. 6d. Relates to switche 
adapted principally for switching on or cutting off the electric 
— supply of a small installation, such as that of a house, 

claims. 


5816. “ Improvements in electrical accumulator or 
batteries.” W. E. Laneapon. Dated April 5. Sd. Consists in 
arranging the cells in such a manner that the fumes shall pass 
means of a hole in the top of the lid through a suitably 
cell or chamber, in the outer chamber of which is placed an alkali, 
preferably crushed limestone (carbonate of lime). 4 claims. 


11705. “ A method of and appliances for preventing the loss of 
surplus electricity generated by dynamo-electric machines for 
lighting, power, and other purposes.” F. W. En@LeBacx and 
E. B. Brieut. Dated July 23. 8d. The principle of the 
invention is to divert automatically the surplus or unemployed 
electricity into storage cells or accumulators and thus to convert 
the loss that occurs on the present system into a profit. 3'claims, 


12752. ‘‘ Improvements in machines for filling secondary battery 
plates.” H. G. Morris, and P. G. Satom. Dated August 18, 
8d. The object of the invention is to construct a machine for 
filling secondary battery plates, the machine being constructed to 
carry out the process described in patent specification No. 7977, 
May 31, 1888. 8 claims. 


12815. “Improvements in electro-motors.” F. V. Anpm 
sen and J. O. GirpLtestong. Dated August 14 8d. Claims:— 
(1) An electro-motor constructed and arranged substan 
tially as described with reference to the me > (2) 
In the armature of an electro motor, V grooves for com 
taining the conductors and a continuous layer of iron wire 
thereon, substantially as and for the purpose described, and as 
illustrated by the drawings. (3) In an electro motor; the com- 
bination and arrangement of gearing for reducing and transmit- 
ting the motion of the armature spindle to an auxiliary shaft,such 
gearing consisting of two or more spur wheels and pinions 
arranged to break pitch with each other or alternatively, of two 
pairs of helical wheels and pinions, one of these wheels having 
and the other a left-hand pitch; substantially ss 

escribed. 


15383. “Improved electrodes for secondary batteries.” GE. 
Hey. Dated October 1. 4d. Claim:—The use of chromates 
and wolframates and particularly of alloys of chromium and of 
alloys of wolfram with other. metals respectively for the manv- 
facture of electrodes for accumulators. 


CORRESPONDENCE. 


Electric Lighting in London. 


I duly note the short letter signed “ Londoner ” in 
your latest ELECTRICAL REVIEW, and have to 
you for the foot note appended, which is quite C0 


as premised by you. | Fr. J.2 
London, 17th February, 1890. | 
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cable work pow . Grover & Co., Salford Eléo- 


trical Works, Manchester. sen. 

| HOROUGHLY EXPERIENCED Works Manager Wanted. 
Small salary ted until capabilities have been 
shown; also a youth ce routine and stock and store 
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WANTED for Telephone fangs Salary 
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Apply, ging full particulars and salary r to Ne. 3,618, 
of this paper. 2618 

ngineering Company in the North of Eng uires & 
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,in confidence, giving references and stating salary Le 
ray 0. 3 620,” EzecTeicaz Review office. 


Canvasser for wiring and electric 
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Apply “ A. C. D.,” office of this paper. 3622 


We. Canvassers for installation work. Salary-and com- 
mission.—Apply No. 3,621, office of this paper. 3621_ 


WT a good Canvasser for Installation Work, and to 
push one or two good patents. One who has had 
ence required.—Address, “ B.,” Office of this Paper. 3626 


for a pupil to acquire practical 
to Electrician in charge, Exeter Central Station 
LECTRICIAN desires engagement to take charge of a 
E installation or otherwise (arc or incandescent bis) 
References, &c. First-class testimonials.—Address, - “ Ermc- 
TRICIAN,” 70, Cold Harbour Lane, London, S.E. an 


seeks re-engagement. Well known to the best 
electrical firms in London. Electric À fittings a TT 
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London. 


R= -ENGAGEMENT sought. Nominal salary only, if sg 
practical experience is offered. Former experience, i 

tion work and manufacture of electrical sundries.—“ N a. 3,624, x 
ELecrricaz Review office. 3624 


LECTRICAL ENGINEER with considerable experience in 
managing and erecting dynamos, in the fitting up of arc 

and incandescent lamp circuits, both in England and abroad and 
on vessels, wishes to find employment, or would join a well- 
established firm as working partner. First-class references.— 
Apply by letter to ‘“ ENGINEER,”” care of Messrs. Ravenscroft, 
Hills and Woodward, 15, John St., Bedford Row, London, W.C. 3405 
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.—For full particulars apply 
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ANTED BY A MECHANIC (Smith and Bellhanger by 
RAM 7 mu used to good electrical work, employment in an 

Has done some large jobs.— a, C.,” 16, Kingsley 


RACTICAL ELECTRICIAN desires situation. Well ac- 
quainted with details of electric lighting installation work. 
First class certificate. Knows chemistry and physics.—‘“ H,” 


Ezxcorricaz Review office. 


No. 3,698 Review office. 


A DVERTISER wishes to meet with a gentleman with £4,000 
to £5,000 to join in establishing a small station for supply 
of current for lighting and power, and extend business in im- 
portant town within 60 miles of London. Capital would be under 
own control; and if investor were also a technical man, services 
would be paid for.—Address No. 3,578, Ezxcrricaz Review, 22, 
Paternoster Row, E.C. 3578 


ECOND-HAND ALTERNATORS—both self-exciting and for 
separate exviters. Sections may be connected in series or 
parallel at will, chus affording wide ra of E.M.F. and currents. 
LECTRICAL ENGINEERING 
Company, 68, Victoria Street, Westminster. 3366_ 


LECTRICAL REVIEWS for SALE. Volumes X. to XIX., 
bound; XX. to XXV., unbound. LElectrician’s volumes, 
VIL. to XIV., bound.— « Ajax,” ” ELEcTRICAL Review office. 3606 


NSTRUCTIONS FOR THE LAYING AND JOINTING 

OF UNDERGROUND ELECTRIC CABLES.” — Pro 

fusely Illustrated.—Translated from the French of Dr. Francois 

Borel. The Kryztic Enornezeine Co., ‘26, Norfolk Street 
London, W C. a 


R. HARRY SOUTH, who has just taken the extensive and 
commanding premises, 10 and 12, Garrick Street, Covent 
Garden, W.C., is open to negotiate with bon4-fide manufacturers 
= a view to pushing the sale of their specialities. haere aS 
above. 5507 


DYNAMO. 
_ See Advertisement every alternate week. 3519 
BOLLING & ON 3, Laurence Pountney Hill, LONDON 


-“LAHMEVYER ” 


PLATINA SCRAPS 


PURCHASED FOR CASH BY 


DERBY CO. 


44, CLERKENWELL ROAD, LONDON, E.C. 3548 


SELIG, SONNENTHAL Co. 


SOLE AGENTS FOR 
PATENT 


BRAIDING & WINDING 
MACHINES 


(Single, Double and Treble), 
FOR COVERING 


. TELEPHONE, TELEGRAPH AND 
À ELECTRIC LIGHT WIRES. 


86; QUEEN VICTORIA ST. 


The Glectro-Harmonic 


AMATEUR CONCERT). 


LADIES’ NIGHT, 


AT THE 


St. JAMESS HALL RESTAURANT, 
(BANQUET ROOM) REGENT STREET, w., 


FRIDAY, FEBRUARY 28th, 1890, 
At Eight o’clock. 

Artistes: 
Miss KATE HEATH, Miss MARY DovGHTY, 
Mr. T. H. HARRISON, 

Mr. BRONTE BRANWELL, Mr. RONALD A. SCOTT, 

Violins: - - - Miss EDITH DOUGHTY and Mr. T. E. GATEHOUSE 
Violoncello: - . - - - - - - Mr. W. STEPNEY RAWSON 


dé | Miss RAWBON, Mr, JAMES SWINBUREE 


Mrs. R. J. BISHOP, 


Musical Directors: 
Mr. T. E. GATEHOUSE and Mr. ARTHUR THOMPSON. 
A Broadwood Piano will be used. 


PROGRAMM™ME.PART I. 


PIANO & VIOLIN DUET “William Tell.” +. _. De Btriot and Osborne, 
Mr. Alfred Izard and Mr. T. E. Gatehouse. 
SONG  “Closeto my Heart.” +» Milton Welling, 
Mr. T. H. Harrison. 
SONG ee . “ Sunshine and Rain.” Blumenthal, ! 
Mrs. R. J. Bishop. | 
PIANOFORTE SOLO “ Nocturne.” Chopin, 
Mr. James Swinburne. 
SONG ee os oe ee 
Mr. Bronté 
SONG oe oe ee “ Dear Heart.” Matta, 
Miss Kate Heath. 
VIOLONCELLO & PIANO .. “ Scherzo.” G. A. Macfarren, 
(From Sonata for’Cello and Piano.) ; 
Miss Rawson and Mr. W. Stepney marre: 
.. “The Ladyofthe Lea” H. Smart, 
| Miss Mary Doughty. ae 
PART xx. 
VOCAL DUET “Oh! That wetwowereMaying.”  .. Alice Mary Smith, | 
Miss Heath and Mr. Bronté Branwell. r 
SONG sé “In Old Madrid.” = … Tretére, 
Mr. Ronald A. Scott. 
VIOLIN DUET “4th Symphonie Concertante.” Danela, 
Miss Edith Doughty and Mr. T. E. Gatehouse. à 
SONG oe _.. “The Suliote War Song.” es B. Richards, 
Mr. T. H. Harrison. 
SONG “Orpheus with his Lute.” .. 
Mrs. R. J. Bishop. | 
Mr. T, E. Gatehouse. “oe 
Miss Heath. | 
TRIO “ Memory.” A. Laila, 


live, R. 3. Bishop, Miss Heath and Mr. Bronté Branwell. 


ESTABLISHED 1880. 
TiE 


Railway Engineer 


Administration of Railways. 
MONTELY., ONE ‘SEILLIN (€ 


A Valuable Work for Reference, illustrated with large 


LITHOGRAPHED WORKING DRAWINGS 


Of Locomotives and other Rollin Den; Bridges and all = 
kinds of Railway Appliances; 


ANNUAL SUBSCRIPTIONS, IN POSTAL UNION, a A 
(Payable in Advance, including Postage.) Specimen Copy Post Free, Le. ‘fe 


OFFICES :—8, CATHERINE ST., STRAND, LONDON, Woy 


GLASS SHADES. 


COLOURED SHADES AND REFLECTORS. 
Ceiling Bowls and Suspending Bowls. 
COLOURED SHADES FOR DECORATIONS. 


China Switches, Wall Connectors, Lamp Holders, 
Fuses and all Electrical Fittings. 


in all Colours. 


Telegrams: “ENERGY,” BIRMINGHAM, 2062 


‘In all Colours. 


| | F0 WLER, LANCASTER & Go. Lro., Electrical Engineers, Manufacturers & Contractors, Albert Works, Graham SL, BIRMINGHL 


| 
years in large submarine cable manufactory, also practically 
\ ee | 
| 
| | 
YN 
7 (| N \ An Illustrated Monthly Review of the Construction, Machinery and : 
| 
LAMBETH HILL, {- 
LONDON, Bg. | 
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Are more carefully and accurately calibrated than any others in the market. 


EVERSHED'S PATENT 


AMMETERS. 
VOLTMETERS. 
OHMMELERS. 
ALTERNATING CURRENT INSTRUMENTS 
AMME TERS, 


CarDEW VOLTMETERS. 


OOLDEN 


Contractors to English & Foregin Governments, 
Railways, Central Stations,&c. 


‘Thorough Mechanical Construction. Simple 
connections for heavy currents. 


Can be left continuously in Circuit. Do 
not overheat or burn up the Coils, 


For QUICKLY measuring at full working volts the 
INSULATION RESISTANCE cf House Wiring, 


The ONLY INSTRUMENT FOR THE PURPOSE 


Our new pattern is the most perfect 
Cardew instrument made. 


Splendid Mechanical 
Construction. 


entirely with IVI ICA 


Armatures and Field Coils 
VENTILATED INSIDE. 


Long Bearings. ( lean and Economical Lubrication. 
CHEAPER than any Dynamos 
working with same MARGINAL FACTORS, 


and at same LOW TEMPERATURE. 


OTO R S STRONGLY BUILT. 


Will drive machinery direct with Spur Gearing, without breaking down the armatures. 


YNAMOS. 


Armatures 


Standard Goolden Qvertape Dynamo, built 
with Gramme, Drum and Bar Armatures. 
HAVE BEEN BUILT IN ALL SIZES, 


Some weighing over SEVEN TONS without Engine. 


Dynamos À - neve at 350 volts. trans- 
mitting pow nes (a severer test than lighting) 
for some nears without a penny being spent in rm pairs. 


of Conductors. | 


AMPLE GLEARANGE 
for Armatures. 


HIGH EFFICIENCES. 


| STEAM DYN AMOS 


FOR ANY OUTPUT. 


DYNAMOS and MOTORS 


. Built tu Speciticativn. 


STEAM DYNAMO for ELECTROTYPING 
supplied to Ordnance Survey Dept. 


— 


Works, HaRRow 
LONDON, w. 
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WALSALL 


WALSALL HOLDER. 


NEW PUSH SWITCH. 


Press Once to Light the 
Lamp, which is Extinguished 


by a Second Push. 


PRESSEL SWITCH, 
oS. 


, Pressing the Batton 
alternately Lights and 
Extinguishes a.Lamp, or 
group. | 


ELECTRICAL CO. 


Tenths. 


GUARANTEED CORRECT. 
10 § 0} 
‘SOP 


Diwided into 


THE 


Specially suited for ‘l'esting the Conditions of Accumulators. 
IMPROVED, 
LARGER SCALE, 
NEARLY DEAD BEAT. 
SOLID LEATHER CASES, WITH SLING STRAP, 10s, EXTRA. 


As regards their use for Secondary Batteries, Mr. W. H. Preece writes: 


WIMBLEDON, 22nd February, 1888. 


To THe WatsaLL ELecrricaz Co. 

Gentlemen,—I have calibratéd your Voltmeter, and find it 
very exact. It is now in regular use in my ttery room, and 
proves to be of great service. No Secondary Battery Installa- 

tion should be without one. It supplies a real want. 


Yours very truly, 
(Signed) W. H. PREECE. 


AMMETER 


(COMPANION TO THE ABOVE), 
4 AMPS. IN TENTHS, 
42s. 


— 


CUT-OUTS, SWITCHES. 


&c., &c. | 
NEW LIST ON APPLICATION. 


WALSALL 


66 BOSS ” HOLDER. 
Ne. 3. 


4 


New Patent 
CEILING ROSE. 


PRESSEL SWITCH, 
58. 


Pressing the Button 


alternately Lights and 


Extinguishes a 


group. 
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CHEAPSIDE, 

LONDON." 
Sole Agents 


GREAT BRITAIN 


FOR THE 


LIGHT” 


High in Quality, Low in Price, and a Perfectly _— 
Pure White Light. 


CORED AND SOLID 11 mm. UNDER ONE FARTHING | 
| Per mm. Per FOOT. 


CLPLITA 


POOLE & WHITE’ SPECIAL DESIGNED FUSE BOARD, 4, 5 and 6-WAY, ‘POOLE & WHITE'S 


PATENT CEILING ROSE IN STOCK. PATENT CEILING ROSE | 
AND PULLEY. | | AND PULLEY. | 
d | SOLE LONDON AGENTS FOR 


SH A & CONN OLLY, 


NEWTON HEATH, 
MANUFACTURERS OF CABLES AND WIRES OF EVERY DESCRIPTION. 


ry 
aT, & 
Telephone No. 1982. . 
| 
€ 49 
AN | 
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fog | 
Vy 
|: = 
ré | | 
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C SWITCHES, 

H russes 

T CEILING 
N WALL SOCKETS 


P P L ETO N LAMPHO LDERS, 


À ac. 80, wo. 


Telegrams : 
_ “INSTALLATION, LONDON.” 


Illustrated 


PRICE 
Free. 


Telephone 
No. 1954. 


Speciality : 
SWITCHBOARDS, and 
MAIN and DISTRIBUTING SWITCHES. 


ILLIAMSON 


91, Queen Yictoria Street, E.C. 
| Works:-HATTON GARDEN, E.C. 


FITTINGS TO CUSTOMER'S 
DESIGNS, 
OR FOR SPECIAL PURPOSES, 
MADE TO ORDER. | 


ELECTRICAL FITTINGS 
OF EVERY DESCRIPTION. 


LIBERAL DISCOUNTS 
TO THE TRADE. 


A» A» A> A 4 A A 


9 


ELECTRICAL FITTINGS ASSOCIATION, °°" ELECTRICAL FITTINGS ASSOCIATION | 


18, BERNER’S STREET, 5s, 18, BERNER’S STREET; 


| ( 
/ \ 
| 
F A. 
| | «Il 
“PREMIER.” 


‘ The following sized Dynamos are now kept in Stock or in 


THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW SUPPLEMENT. 
ENSULATORNS 


bining the test strength with Made in Bristol Stoneware (Drab Brown 
Of all descriptions, com and (White), by ) 


PRICE, SONS & CO. 79, Turnmill Street, LONDON, E.C. Works :—BRISTOL 
Government and Railway Contractors. Prize Medals wherever exhibited, 


| LEX'S PATENT GLOBES. 


DUST PROOF, PERFECT LIGHT, EASILY HANDLED, NO LOOSE SCREWS, 


the Globe has an Elastic Metallic Connection with the Cover, and can be removed or replaced instantaneously. | 
NO METALLIC RIM TO OBSTRUCT THE LIGHT. 
THE GLOBES CAN BE SUPPLIED PERFECTLY “WATERTIGHT. 


a CHINA SWITCHES, 


CHIN RGISTERED. 
Wall Connectors, Fuses, Ceiling Roses, Lampholders. 
ALL ELECTRICAL FITTINGS FOR CONTRACTORS, 


FANCY GLASS SHADES, REFLECTORS, AND BOWLS. 
Special Colours and Designs. 


ELECTRICAL ENGINEERS 
AND 


MANUFACTURERS OF ALL FITTINGS FOR ELECTRICAL CONTRACTORS, 
Albert Works, BIRMINGHAM. 


Telegrams :.“ ENERGY,” BIRMINGHAM. 


HALL 


Glectrical Engineers, 
RICHMOND HILL IRON WORKS, 


OLDHAM. 


SILYER MEDAL, BARCELONA, 1888. 


2.44 


LLL 
4 // ‘ 


| MAKERS OF 


ENGINES 


| 
| For Direct Driving Dynamos, Pumps, Fans, “3 
i 
| 
| 


\ SS — = 
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> 
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DYINAIMOS 
For Incandescent and Arc Lighting, Plating. Spécial Slow 
6 Speed for Ship Lighting. 


MOTORS. 


SEARCH- “LIGHT PROJECTORS, 


Complete Apparatus for the Night Navigation of the Suez 
Canal, approved by the Company, &., &c. 


progress. NO SPARKING or OVER-HEATING. 


Lamps Amps. Volts. Speed. PRICE. 
42 100 900 £65 
| 90 100 1020 £95 
240 120° 100 960 #110 = 
420 | 210 | 100 825 £165 


| 
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PROJECTORS IN STOCK. 
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WESTERN ELECTRIC CO. 


| TELEPHONIC AFFARATUS. 


ARC LAMPS AND DYNAMOS. 
| PATTERSON GABLES FOR TELEPHONES, TELEGRAPHS AND ELECTRIC LIGHT, — 


79, COLEMAN STREET, LONDON, EC. 
CHICAGO, NEW YORK AND ANTWERP. 


#1 
7 


CATALOGUES 


Containing Full and Complete Information respecting 


| DYNAMOS, MOTORS, PROJECTORS, LAMP FITTINGS, bo, 
PRICE 2s. SD. 


_ FREE to TRADE, including Civil Engineers, Architects, A 


Surveyors, Builders, and allied Trades. 


—- 


| COMPLIMENTARY COPIES WILL BE SENT TO TOWN CLERKS AND OTHERS HOLDING 


PUBLIC APPOINTMENTS ON THEIR APPLYING FOR SAME. 


Glectric Light & Engineers, 


MANSION HOUSE BUILDINGS, LONDON, E.C. 


LIIMITED,. 


4, VICTORIA MANSIONS, 32, VICTORIA STREET, SW. 
MANUFACTURERS OF 


LIGHTING APPARATUS 


For CENTRAL STATIONS & ISOLATED PLANTS. 


ESTIMATES ON APPLICATION. 


WESTINGHOUSE ELECTRIC 


THE | 
| 

| 


WOODHOUSE «RAWSON 


| MANUFAOTURERS OF SUBMARINE CABLES, WIRE, IRON | PEUR INSTRUMENTS, BATTERIES, INSULATORS AND STORES OF EVERY DESCRIPTION 
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IN STOCK 


READY FOR IMMEDIATE DELIVERY. 


50.000 ft. 11 mm. 12 in. CORED CARBONS 
90,000 ft. ,  Gin.SOLID , 
50,000 ft.12mm.12in. CORED  , 
30,000 ft. ,  6Gin.SOLID 


SPECIAL RATES QUOTED FOR QUANTITIES. 


21d. per ft. 


per ft. 


6 PAIRS OF EITHER 11 or 12 mn. FOR TRIAL, SENT ON RECEIPT OF POSTAL ORDER FOR 2s. 


UN ITHD, LIMITED, 
ss, QUEEN VICTORIA STREET, LONDON, E.c. 


Catalogues “A,” Domestic, and “B,” Contractor's Electrical Supplies, ls. each. 
Daily Calendar for 1890, or Celluloid Paper Knife and Calendar, Post Free, 3d. each. 803 


REID BROTHERS, 


12. WEHARF ROAD. CITY ROAD. LONDON, N. 
TELEGRAPH ENGINEERS AND CONTRACTORS | 
For the Supplying, Erecting, and Laying Down Under-Ground Wires both for | 
TELEGRAPHS AND ELECTRIC LIGHTING | a: 
PNEUMATIC TUBES FITTED WITH ENGINES AND PUMPS COMPLETE. 
MAKERS OF RADCLIFFE’S PATENT ELECTRICAL SIGNAL LOCKING APPARATUS. 


PATENT TELEPHONIC WIRES 
TO PREVENT INDUCTION BOTH FOR UNDER-GROUND AND OVER-HBAD LINES. 


101, Leadenhall Street, LONDON. telegrams: “CALLENDER, LONDON.” Telephone, No. 4,485, 
LIVERPOOL: 36, Dale Street, 
Works; ERITH, KENT, Telegrams: “CALLENDER, PICARDY.” Telephone, 8,411. 
UNDERGROUND MAINS | 
LAID COMPLETE ON CALLENDER- WEBBER OR. SOLID BITUMEN SY. STEMS. 


LEAD SHEATHED WIRES AND CABLES 


FOR UNDERGROUND WORK, HOUSE AND FACTORY MAINS AND SHIP WORK. | 
Concentric Cables-XARMOURED-Metal Sheathed. 
AHRIAI CABLES. 1586 
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VERITY SONS, 


[February 21, 


SHOWROOMS IN KING STREET, | 


COVEN'X GARD E IN, 


LONDON, 


Contain the LARGEST. and FINEST SELECTION of 


ELECTRIC LIGHT PAITINGS. 


GG. 


WALL, 


MAGNETO WORKS, SHEFFIELD. __ 
SPECIALITIES IN STEEL AND STEEL WIRE 


USED IN ALL BRANCHES OF ELECTRICIT Y. 


Magnet Steel of the highest efficiency ; Tool Steel of all descriptions; Cold Rolled Steel of all dimensions; Tempered and 
Polished Steel in strips; Tape Steel also Etched; Finished Springs (helical and spiral); Steel Wire in — 


or coils, (all gauges) ; ; Tempered Wire Polished and Plated for Springs, &c. 


ELECTRIC LIGHTING. 


THE MAXIM-WESTON BLECTRIC CO, Ltd. 


(Under New Management), 
Ave pipes to supply, Estimates free of for Electric 

— hting, Transmission of Power, including Electrical Tramways, 

for the Wiring: of Buildings eet from central stations. 
Town Lighting a speciality. 

Manufacturers of Weston’s Patent Dynamos and Arc Lamps; 
Hamilton’s Patent ‘Electric Goyernors ; Electric Regulators ; 
Automatic Controlling Apparatus and System for Central Station 
Distribution; Ceiling Switches, Cut-outs, and all accessories. 


_ Offices: 55, VICTORIA STREET, WESTMINSTER. 
Works: KINGSLAND GREEN, LONDON. 3525 


ELEGTRO- 


FOR 


Organ Blowers, 
LED? Choppers, 


À Rotary Fans, 


Sewing Machines, 
&c., &C.-, 


DYNAMOS 
LIGHTING & DEPOSITING. 


TO WORK ON EI ECTRIC LIGHT CIRCUITS 


THE BERNSTEIN ELECTRIC LAMP (0, 


(LIMITED), 
2, MARLBOROUGH MANSIONS, VICTORIA ST., LONDON, ELA 


OWNERS of the BERNSTEIN SYSTEM of ELECTRIC LIGHTING. 


@ The lamps of this Company are of low resistance, and 
- @ntirely free from the claims of other companies. ite 


66 
ECLIPSE ” ELECTRICAL 
gui CASE WORKS, 


6, PHŒNIX PLACE, 


MANUFACTURERS OF 


Every description of Cases 


BY MACHINERY 1 
FOR 


TELEGRAPH, TELEPHONE, AUTOMATIC 
And Electrical Instrument Makers. 


(MAKERS OF 


Work Perfectly in either Series or Parallel. 


Illustrated Price Lists on nd 


PATENTEES AND SOLE MAKERS— 


TRAFALGAR ST. BRAD 
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ARE NOW MANUFACTURING SPECIALLY FOR THE dpi À 


BATTERSEA 
MOTORS, 


BATTERSEA 
DYNAMOS. 


300 Lights, £175 APPARATUS £115 
 £3%0 ELECTRIC LIGHT & POWER BP. 


3121 
For or Catalogue and Particulars apply to EE MANAGER, BATTERSEA FOUNDRY, S.W. 


JOSEPH BOURNE & SON, 


MANUFACTURERS OF THE WELL-KNOWN 


STONEWARE TELEGRAPHIO INSULATORS AND BATTERY JARS. 


these manufactures have been celebrated for a high degree of vitrefaction combined war a egy hness and — 
Brown Stoneware. White Stoneware. Brown, Porce Cale 


Hoonomy Strength and Durability combined. Prise Medal, Paris Eahibition. 
Mr. Slater atout Self- Binding Insulator. 
DENBY NEAR DERBY. 
London Office: BT. PANCRAS STATION, EUSTON ROAD. NW. 


RAMSDEN, CAMM 


BRIGHOUSE. YORESHIRE, 
and Steel : Wire Drawers and Galvanizers. 


MANUFACTURERS OF 


TELEGRAPH, TELEPHONE AND CABLE WIRE, 


ec Contractors to H.M. Postmaster-General, the Indian and Colonial Governments and leading Railway Companies 
LONDON OFFICE: 72. KING WILLIAM STREET. E.C. aus 


Sheets, Rods, Tubes, Cells, &c. for Electrical Pare. 
MANUFACTURED BY | 
THE NORTH BRITISH RUBBER CO., LIMITED, 
Edinburgh; London, 57, Moorgate St.; Manchester, 6, Charlotte St. 
Liverpool, Cereal Court; Glasgow, 106  Bucharan St. 2062 


BoorTH, ELLSON 
Civil “and Giectrical Gugtineere, 
6, QUEEN STREET, M®LBOURNE, AUSTRALIA. 


The above Firm undertakes Commissions and Agencies for the 
Australasian Colonies. 
Telegraphic Address: “ FARAD 
London Address (Letters Only). cureof ANTONY GIBBS & SONS, 15, Bishopsgate St. E.U 


OUR CATALOGUE 
of Accessorics 

' for the Transmission of Power, is 
THE ONLY 


Complete and Perfect 
ONE IN THE WORLD 


‘BELT PULLEYS, 

Belt Flywheels, Step-Cone Pulleys. 
ROPE PULLEYS, 
Rope Flywheels, Haulage Rope Pulleys. 
mGEAR WHEELS, 
| Gear Flywheels, Mortice Wheels. 
SHAFTING, 
Loose Collars, Fast Collars, Couplings. 
PEDESTALS, 
Horizontal, Angle, Vertical, Hanging. 
FIXINGS, 
Wall- Boxes, Hangers, Brackets, Stools. 


HIGHEST CLASS. 


REDUCED PRICES; FREE DELIVERY 
throughout the Kingdom. 


HARPERS ...... ABERDEEN. 


Our new List of CASTINGS of above, # cwt, 
will interest En sineers with Workshops, 


THE “ EXCELSIOR” ” DYNAMO 


(PATENT ). 
Simplicity, efficiency and durability at considerubly reduced prices. 
SOLE MAKERS- 
STANLEY & DAVIES, 
| Glectrical Gungineers, 
| HYDE NEAR MANCHESTER. 
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THE FOWLER-WARING CABLES Co, 


nd QUEEN STREET, CHEAPSIDE, LONDON, E.C., 


Sole Manufacturers of 


LEAD- COVERED CABLES, 


UNDER THE COMPANY’S PATENTS, 
FOR TELEPHONE, TELEGRAPH, ELECTRIC LIGHT, 


TRANSMISSION OF POWER, : 
And Underground Installations of every kind, 


SPECIAL ANTI- “INDUCES TELEPHONE CABLES, 


UNAFFECTED BY HEAT, 


STEAM SHIPS, Docks, 
MECHANICAL STRENGTH, CHEMICAL WORKS, 
HIGH INSULATION, FACTORIES, MINES, 


LOW CAPACITY. 


GOLD MEDAL, 


Woo 


\ 
\ NN NN N sy S 


Globe 
Works, 


ROBEY & C0.’s COUPLED COMPOUND HORIZONTAL FIXED ENGINE, WITH PATENT TRIP Gear 
a FOR CENTRAL ELECTRIC LIGHT INSTALLATIONS. 


Some of the advantages secured by the use of this. Expansion Gear are :—Great Beonomy in Fuel, Pete 
; Regularity in Running, Absence of Friction, Simplicity of Construction. 


ROBEY & CO., Globe Works, LINCOLN, 


DAMP PLACES, to, 


= 


Calcutta International Exhibition. 1884, 
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~ ‘8 Le: 
ALLIANCE ENGINEERING WORKS, WEST DRAYTON, NE 
London Office: PRINCE'S MANSIONS, 68, VICTORIA ST. WESTMINSTER. 
ALLIANCE” DYNAMOS AND MOTORS for purposes. Au 


THE STATTER PATENT CONSTANT CURRENT DYNAMO has a higher commercial efficiency than any other, either English or American. 


LONDON. 


sizes ready for immediate delivery. Made by special machinery in the best manner possible and 


AUTOMATIC ENGIN SSS and for SHIP LES 
ing Electrical. Telegrams: “ Statier, W. 


rite for Lists. Note to Contractors.—Messrs. Statter do not tender for wiring eu Drayton” 19381 


RONALD A. SCOTT, 


ELECTRICAL ENGINEERING WORKS, ACTON HILG, LONDON 


CONTRACTOR TO THE LORDS OF THE ADMIRALTY, INDIAN GOVERNMENT &e, &ec. 


MANUFACTURER OF ELECTRICAL FITTINGS OF EVERY DESCRIPTION, 


ding Scott's Patent Main Switchboards, Lampholdern Search, Light Mirrors, &c., kept in stock, 
Complete Plant for Ship Lighting. 1808 


SCOTT'S HARDENED INDIA-RUBBER YARNISH should be used in all cases she PERFECT INSULATION ON DYRAMOS, &o., is desired. 


— 


ERNEST 


NEWCASTLE-ON-TYNE, 


ELECTRICAL AND GENERAL ENGINEERS, 
TYNE DYNAMOS, 


TYNE ARC LAMPS, 
TYNE 


Com lete Installations erected by experienced men at a 720 = % 
home and abroad. 
SPECIAL TERMS TO THE TRADE. 


Catalogue om application, 
3311 


Complete 


Britannia Iron Works, Gainsborough. 
LONDON OFFICES, SHOW ROOMS AND STORES :—MARSHALL’S BUILDINGS, 79, FARRINGDON ROAD £0. 


COMPOUND STATIONARY ENGINE & BOILER, 


: WITH PATENT AUTOMATIC EXPANSION VALVE GEAR. 
Highest Award MELBOURNE INTERNATIONAL EXHIBITION, 1889.—First Prize and Special Mention for Excellence 
for Engines; First Prize and Special Mention for «es for Thrashing ery. 


MARSHALL, SONS & Co, ag 
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for Strength Efficiency and Economy. 


Calcutta International Exhibition, 1884, 


Awarded First-Class Certificate and Gold Medal 
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] New Catalogues, with Current Prices, free on apvlication. Londen. 
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INDIA- RUBBER - COMPOUND 


| 
~ 
SECTION OF SHEETING 
SAE 
C4 +! 
< 


P SECTION OF SHEETING. 
PATENT. 


Made from 1-Ply for Cylinder and Faced Joints to any thickness for uneven surfaces, 


The above, which can only be obtained from this house, is | The Centre from which the requisite elasticity is obtaing 
recognised as thé Most Efficient and Economical Jointing | will adapt itself to uneven surfaces to which it may be ap. 
Material in use. It is composed of a sp lly-prepared plied, and allow the expansion and contraction to be fully 
India-rubber Compound, protected by a covering of Yul- taken up. The covering being of Asbestos Cloth, imparts 
canised Asbestos Sheeting, as shown above, and as it a protection to the centre and so prolongs its elas. | 
is the only Jointing Material which adequately ticity. For Manhole, Mudhole, Steam 

. combines PERMANENT ELASTICITY WITH and Mash Tun Door Joints it is 
HEAT RESISTANCE, the advantages it and if applied as directed a ring can be 
possesses will at once be seen. used many times over. 


| 0 Ld 5 | | TD. 
DEPOTS : DEPOTS : 
MANCHESTER: Cable Street, BIRMINGHAM : 7, John Bright 
Blackfriars, Street, 


LIVERPOOL: 2, Strand St., James St, 
HULL: Humber Dock Basin. 


GLASGOW: 35,- Robertson Street, 
CARDIFF : West Bute Street, 


BELFAST, DUBLIN, ANTWERP, BERLIN, | _ BARCELONA, TRIESTE, LISBON & GENOA, 
BELLS ASBESTOS __ BELL'S ASBESTOS BELL’S ASBESTOS. 
BOILER PRESERVATIVE | YARN & SOAPSTONE PACKING 4 
Will effectually keep Boilers clean and re- Is the BEST LOCOMOTIVE PACKING made. NON -CONDUCTING COMPOSITION. 
. move any Incrustation, without injury 
to the Boiler Plates or Fittings. Will reduce 
ER loss by radi- 
ation, and 
> saves 40 per 
cent. of fuel. 
BELL’S | 
COMPOUND HYDRAULIC PACKING rae 
18 SPFCIALLY SUITED Is. “mé 
HYDRAULIC , AND AMMONIA in 


therefore 
| | others sent 
4 | y out wet. 


> 


shown, is earnestly re- 
quested to forward us 
sample and particulars 
of where obtaiced. 


Any customer receiving 
Oil sol as Bell’s Asbestos 

|  Lubricant, & Cask, Drum, 
| or Corks not marked as \ 


All Drums are marked as above. All Corks are sealed a8 above, 


| 
EEG); | 
RINGS, 
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| | 
SLT A À a All bags are marked as above. 
BELL’S ASBESTOS LUBRICANT. | 
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TOLINE. 


ADVANTAGES OF ASBESTOLINE. . 
ASBESTOLINE is the moat efficient Lubricant. for all bearings. 
ASBESTOLINE is the cheapest Lubricant. 

ASBESTOLINE saves from 50 to 90 per cent. of the Cost of Oil. 


ASBES 


REGISTERED. - 


ASBESTOLINE is the Cleanest Lubricant. 

, "AN ASBESTOLINE is favoured by Insurance, Companies. 

= —_ASBESTOLINE is the most Inodorous Lubricant. 
i ASBESTOLINE is the safest Lubricant, its flashing point being 700 F. 
ASBESTOLINE has beaten all other Lubricants in making trials. 
ASBESTOLINE is applicable in and out doors in every climate. 
ASBESTOLINE requires no special application. 


Al kegs are labell-d as above. 


| CONSISTENCY OF ASBESTOLINE. 


we to meet all. circumstances, is made in four | ASBESTOLINE C. is for use in tropical climates, both asho 
eh ap- | ASBESTOL og pres Boy A, B, C, and CC. . aud afloat. It is also invaluable in works in this countey 
git: ASBESTOLINE A. is specially adapted to ordinary Land when the temperature is high. | 

Ite els. Engines and Machinery, in and out-door, in this country. | ASBESTOLINE CC, is designed for use on calenders, paper 
um Pipe, ASBESTOLINE B, a little more solid, is for use on Steamships machines, &c., where the bearings are heated by steam 
6q ualled, in temperate climates, also on land when it is desirable to passing through, and sometimes is advantageously used 
b can be have Lubricant stiffer than A. instead of C. | 


The reputation of Asbestoline as a lubricant of the highest efficiency in every kind of machinery is established, and it has never been equalled by any other lubricant 
a in the numerous cases of special difficulty in which the best oils are ineffectual. This reputatim is growing daily, because it is based on the experience of 
thousands of users under the severest circumstances any Inbricant has ever been subjecte 1 to, and not on mere laboratory tests and professional analysis 
of insignificant quantities. It is used with marked »ucces< in Steel and Iron Works, Collieries, Cotton and Wool Mills,and other ‘Textile Manufactories. In Corn Mills it 
has proved invaluable on the roller and other modern machines. In Saw Mill on Machines going up to 5,0 revolatiuns per minute, its work has never been appr oached 
- by any other Inbricant. On Electric Lighting Machinery, and ia Steamships ot all sizes throughout the world, the success of Asbestoline is unequalled. M-iny engines and 
machines of all descriptions give trouble and show bad results, both in working and wear, when the system of lubrication has not received due consideration, Engineering 
firms of the highest standing have given to it their powerful testimony and support. 2 


a SUPPLIED IN KEGS, 28 lbs, 56 Ibs. or 112 Ibs. 


SPECIAL TERMS FOR LARGE QUANTITIES. 


my IMPORTANT TO EXPORT MERCHANTS.—One Pound of “ Asbestoline ” equals 2 gallons of Oil weighing 18 Ibs. 

Street, consequently the saving in freight is very considerable, Liberal Terms are conceded to Export Merchauts, 

BELL'S ASBESTOS 


\ 
By} 


= 


SQUARE. | 


ROUND. 


EB Every 10 feet has label as above, and bears our Trade Mark. 


Under this registered title are included the inventions of Mr. Field, and experience has provedithem ta be 
THE MOST EFFICIENT, DURABLE, AND ECONOMICAL PACKINGS ever made. They constitute snch a 
— combination of Asbestos and India-rabber as secures the maximum of elasti ity and heat resistance, and they 

are therefore UNEQUALLED FOR EVERY KIND OF ENGINE. These Packings are being universally used by 
most of the leading Steamship Companies throughout the wurld for ordinary Compound, Triple, and Quadruple 
| Expansion Engines of the latest type. These Packings are composed of Rolled Asbestos Cloth, but the India- 
| | rubber is placed in two forms to suit various cases. 3 


=~ In ordering, state whether square or round required.  _s-4 


BELL'S ASBESTOS COMPANY, LIMITED, 


SOUTHWARK, LONDON, S.E. 


DEPOTS:—MANCHESTER : Cable Street, Blackfriars, LIVERPOOL: 2, Strand St., James St. CARDIFF : West Bute Stret. 
BIRMINGHAM: 7, John Bright Street. HULL: Humber Dock Basin. GLASGOW: 36, Robertson Street. 
DUBLIN, BELFAST, ANTWERP, BERLIN, BARCELONA, TRIESTE, LISBON, and GENOS. | 2222 
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Manufacturers, 


24, CHARLES ST, HATTON GARDEN, 
LONDON, E.c. 


TWO MEDALS 


AW AR D HD 
For Excellency of Manufactüfes, 
PARIS INTERNATIONAL EXHIBITION, 1889. 


ALL THESE GOODS ARE SHOWN IN FULL SIZE AND et! 
62 | 64 65 


SOLE AGENTS FOR J. 0. MOUCHEL'S HIGH CONDUCTIVITY COPPER WIRE. | nt 


STRAIGHT DRAWN, BRASS, IRON AND STEEL, ROUND HEXAGON AND rl , 


ALE SIZES KEPT STOCE. 


ESTIMATES FOR SCREWS AND TURNED PARTS ON RECEIPT OF PATTERNS | 
Considerable Reduction for Large Quantities. 
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AND PILSEN ARC LAMPS. 


oe MEDAL. INTERNATIONAL ELECTRIC EXHIBITION, 1882. 


Glectric Light Œnginerrse, 
Bien Works: Pownall Road, DALSTON, LONDON 


HAGGERSTON STATION). 


PHENIX DYNAMOS, @ 


COMPOUND, 
For Flestric Plating, or Electro-Chemical Work. 


à 


SEARCH LIGHTS OR PROJECTORS, 


SPREIAL PLANT FOR T FOR SHIP LIGHTING. 


MEASURING INSTRUMENTS.—Ayrton and (am 
Perry Ammetersand Voltmeters. Electro- 
magnet Ammsters and Voltmeters, .Car- 


| dew’s Voltmeter. 
| FITTENGS.—Sockets, Switches, Safety: Brackets, ‘te, the Ship 
| Lighting, Mines, Factories, Mansions, Corn Mills, aid all other purposes. | tii 


‘PHOENIX CARBONS. ACCUMULATORS. CABLES. 
"TELEGRAPH INSTRUMENTS, ELECTRIO SIGNALS, do. 

Engines, High-Pressure & Condensing. Boilers, Turbines, Water-Wheels, Sifting, Pulleys, Beltihg, à Potroloum Engines. 

: SOLE AGENTS FOR THE HERMITE ELECTRO-BÉEACHING SYSTEM. 
Estimates and Specifications for Electric Light Instaliadhons free of cost. | 


ys “EXPERIENCED MEN SENT TO ALL PARTS OF ENGLAND AND THE CONTINENT 


Telephone No. 5422. | ABLISHED 1870. Telegratis London’ 


PHILLIPS .BROTHERS, 
OFFICES AND WORKS: THE WICK; LONDON E 


MANUFACTURERS OF CABLES, WERE &c. TO: ANY: SPECIFICATION. 


Gut-Percha, India-Rubber, and Compound Wires of every description for Telephone an Electric Bell Work. 
FANCY WIRES OF EVERY DESCRIPTION. 
COTTON AND SILK COVERED ‘WIRES FOR’ DYNAMO MACHINES, MAGNETS, he. 


aSOTEHIC WORKS, NORWICH, | 


MANUFACTURERS OF 
N Motors, and sundry.-other Rleotrical 


‘CONTINUOUS. CURRENT 


SCOTT'S PATENT INSTANTANEOUS FUSE, 
DJ) THE ONLY ONE THAT [8 INSTANTANEOUS IN ITS ACTION, A 


Te made of metal enacted by time and Tong nt, psn a 


#. 
LES 
ar. | 
1 
À 
bad 
4 arn 
wy 
wat d 
# + LS 
| 
\! À 
iS We 
17 - | 
| 
| 
À 
=> 
~ 4 
Li 
À 
. 
L ‘ 
Æ 
14 
4 
de 
ay 
À ré 
sé. 
See 
à 
” Te 
ve 
4 
J 
% 
2%; 
+ ip 
& 
| 
ri 
M % 
aa 
De 
; 2 
+ 
id 
« 
47” ¥ 
À 
4 
»4 
ae. 
À 
4, 
Ft 
| 
Là 
17 
| 
| 
| 
: 
| 
| 
+ | 
OF . - + 
¥ [2 ‘ 
WIRE. # 
tal 
| 
i 
| 
| 
D | 
| 
« | 
| 
À 
| 
| 
À 4 
/ 
+ 
. 


f 


3 à INDIA RUBBER and CANVAS STEAM PACKING — ROUND, SQUARE, and semer, | 


COMPANY, 


“ Offices and Warehouses: 106 & 100, CANNON STREET, LONDON, Eo, | 4 | 


Works: Silvertown, Essex; Persan-Beaumont, France. 4 
| TELÉGRAPH ‘ENGINEERS AND MANUFACTURE 1 


BATTERIES.-S0LE MANUFACTURERS FOR GREAT 
| other of Batteries aleo Coll Carbon Plates, pre-eminent, | 
INSULATORS.—Ehonite, Porcelain, Brownware, &c. 
SEMAPHORE REPEATERS, * LIGHT.” INDICATORS, AND WALKER’S “ PASSENGER AND GUARD ”  COMMUNIOATOR 4 
 THLEGRAPH STORES AND APPARATUS OF EVERY DESCRIPTION. 
 TORPFHDO APPARATUS 
THE INDIA-RUBBER, GUTTA-PEROHA, AND TELEGRAPH WORKS COMPANY ( Limsted) ane 
Patentees and Manufacturers of of a Complete System of Torpedoes for Harbour and Ooast Defence, 4 
. AND OF THE 
SILVERTOWN PATENT FIRING BATTERY, 
. . & Constant Battery for Mining and Biasting Purposes. : 
CONTRACTS ENTERED ITO forthe BUPPLY, CONSTRUCTION, and MAINTENANCE of TELEGRAPH 
VULOANISED INDIA RUBBER. 
VALVES SHEET, BUFFERS, SPRINGS, WASHERS, WHEEL TYRES, CORD TUBING, AND DOOR AND CARRIAGE MATS. 4 
INDIA RUBBER AND CANVAS SUCTION AND DELIVERY HOSE. 


INDIA RUBBER MACHINE DRIVING BANDS. 


| WATERPROOF GARMENTS AND FABRICS: 


Bottles, Bathe, Belts, Gas Bags 


Photographic Articles. | Battery Calle _  Surgical Appliances. | 
Works: | SILVERTOWN, ESSEX, LONDON, E.; PERSAN- BEAUMONT, FRANCE 15 
- Warehouse—100, CANNON STREET, E. C. . : a | 
Boormm … see 70, Regent Road. | Bnisroz eee eee | 
Lavmhrooz .. 63, Castle Street.  Nawrozr, Mon. 
 GLasaow  : eee 20, Dixon Street. CARDIFF . 
Baäpronn Yonxemmm … * | 
49, High Street. à Bremineguam.,. Cobden Buildings § 
Dusim ose eee 16, St. Andrew Street. ee eee 
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